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ABSTRACT

-74enty_-fivs students-Who participated as EPA sumer fells were
selected from wrong eight- hundred applicants responding- to a national
recruitment prggrain.

I

The studedts-Chosennmajored in a wide range of environmentally
re,latest-studieSi on university and college daritotseS across- the United-
StStes. Select_re*earch topics were undertaken to-bring fresh, hope-
fully unbiased,: viewpoints-on existing environmental problems in the
anticipation- that ;their contributions would suggest -new avenues for
the-development of current long-range envirorren'tal strategy.

The students; ceirpoiing five investigative teams, concentrated
their Kiforts_dn:= -a possible approach toward quantifying-the concept
sduality-of-lifen deVelopment of an accounting system_ifot allocating-
p011utiOn iprodt:teeds by industry as a result of consLiner-;danarris--for
godds-and- the -Oriliirearient; investigating the _realm of environmental
-management; and lastly, how-the -gemration-of -pollution- differt_as-a

-Chai-aoteristiold a-carriunity's Ideation within= large,inetropoiitan-areas.

-first in a-series, -presents --a-synopsis-Of the, bin
length-_-reportS--:Pubilshart as separate-repOrts in=this -series. --The-iother
reports_. are: :(Vol. 2)- Quality- of life; `(Vol. 3)= Pollution- and- the
/Vnicipality; i (Vol.E -4): -Coristnption: Differentials-and:the ,:Environment;

-51= =CutdCor -RecreatiOn and the Environment; '(Vol. -6)- =Environmental

24snageteent.
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,SECTION I
OCNCLUSICN-

The least that the EPA Fellows will achieve in
. their Summer 1972 research efforts is a state-
of-the-art report; the most that they- will
achieve is the plowing of new ground.

So stated the Director of the Environmental Studies Division,
Office of = Research arxl Developnent, Enviromental Protection Agency
which funded the EPA Fellows Project administered by the Hauer Hoyt
Institute duffing the spring and sumer of 1972.

The results were in accord with the charge given by Dr. House.
_ %A-state-of-the-art -report covering the five selected research areas

has been canpleted and is being prepared for publication. Sane new_

ground has also been plowed, especially in one of the areas which
emerged fran a study of pollution generated by con.surptive sectors
titled, "Consurption Differentials_and the Environment."

The most significant points of each of the five stud- ies are
sunnarized in =the five ensuing= sections of this executive Strinary.
This section is designed to give an overview of _the project.

The provision of an over-iew provides a dilemma. On the one-hand,
each of the five general topics can be taken as targets of research
opportunity of interest to EPA and others concerned with-envisomental
research, without attempting to link t.1- studies. On the other hand,
one can take a holistic view and select sane specialized and particular
critical areas for analyses. The study did not attempt the latter.
But with five general research topics, an overview should impute save
connection as a context for each of. the five component studies.

The five studies emerged as (1) Quality of Life,- (2) Center-City-
Suburban Pollution Differentials, (3) Consumption Differentials and
the Environnent, (4) Leisure and the F virorr nt,= and (5)= Environmental
Management. Subsequently, the-center-city study focused on pollution
rather than the broader quality of ,'ife within the center city, the
differentials study started off as study of the future-of the environ-
me.nt and the leisure group focused n Outdoor Recreation. These
adjustments- were -made in light of t e productive capability of the 25
EPA= Sumer Research Fellows over 11-week. period.

The sequencing indicates a linkage. The first question, or study
topic, relates to-neasurement of the quality of life as a tool for
public policy purp-ses.

In the conterporary administration jargon,_ goals are translated
into measurable objectives for vhich programs are develo and in
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-which.prOgress is monitored. The application of the techniqUes
requires-sane measurement.

Measurement in the economic sector of society is less difficult
than in the social or political sectors. Thus, when the Employme_nt
Act of 1946 was passed, the national policy of pursuing high levels
of inoorle, output, and- employment with relative price stability was
formalized. The Council of Economic Advisors was established- to
assist in the process. Part of that assistance was and is in the use
of economic indicators dealing with income, output, ennoloymel, and
inflation.

In more recent hisfory rational goals have focused on- environmental
concerns which have dimensions aside from the social and political sector
as well as the edonomic sector. Inaluded are natural envirorrtent and
the "built" environment in the- physical sense. The physical qualities
are amenable to treasure, though not without-difficulty. Nonphysical
and noneconanic conditions pose new/and different problems. =Even mare
pmlexing is the handling of a rrultiplicity of conditions with the
intent of sane oarposital indicator. The United States has a ==gross=

naticual product but not a gross social product.

The quality ,of life tem (cm) looked for*Q0L indicators =which-
could = =shed sane light on conception, definition, and-measurement of
these factors which would be of assistance in public policy areas. '-
The emphasis was thus on societal priorities for policy purpose rather
than on individual priority for spending matters, be it money, time, or
whatever. --

As the next section identifies in - more=detail, the_QOL= =team =reviewed
the literature dealing with social indicators and especially on COL
itself. As a result, they= have = defined and classified quality of life
factors. Mea.surement problems were approached by us' objective and
subjective measures with conversions to scalers, thu combinations of
indicators would be handled as composite indices.

The state-of-the-art review and synthesis makes a oontribution
toward definition and classification. The plowing of new ground is=

begun with the suggested techniques of me.asurement, especially composite
measurement. Sane field experimentation and demonstration Isould be a --

next logical step.

The quality of life indicatorS are aggregates -ot sate populationr-
it =can be that of.-the nation -as a- whole or -of -state-or local jurisdiCtion.
The- .indicators may be used- for one or oombinations-of sectors in =large or
small geOgraphics. Comparison_ may be made -among local areas for various-
Policy purPOses.

=One =partitular type -Of contrast in- the,quality -of life, or -environ-
mental quality-may te drawn -on the basis -of the-differential between
-center--city_ and- suburban_ locations. The-state-of-the,art -review-
-covered =measurenents -of environmental differentials between-center-7city

2



and suburban locales for )air, noise, water, solid waste, and radiation.
Then, the team reviewed /research -which sought to link center--city
pollution to polluters. The analysis then tarns to federal pollution
control and sore views of the impact of uniform federal enforcer-lent.

Linking pollution to rAo3luters is a massive task which,- although
touched on in concept by the center -city -team, was more fully explored
by the consumption differentials team. Indeed, that team plowed new
ground.

The ooristirrption differentials team classified Rotential- polluters
by individual fainily unit divided by socio-econanic status: Based
upon the goods and services they oonstried, the chain of production
was traced to estimate the pollution generated. Thus, pollution
ger_rated is otnnected to con_stnption of product or service.

Leisure activity has been of exceptional concern in relationship
to environment. Outdoor recreation as a leisure-tine activity is of
.particular concern because it :las a more obvious or noticeable enviral-
niental iirpact. The leisure team-developed a state of the art report
On five segnentized areas dealing with Outdoor reczeationAbn priVate
land, public land,_ coastal areas, and urban areas. Additionally, they
dealt with fUttire recreatien_trends.,

All of this suggests that innoroved managetrent of the envirorment
is not only a necestity but a fertile prospect. One of the-difficulties
in= dcanolex, pluralistic,_ and= free society is that of enviromental
manaement pAnd, in= order to tackle that question an under-
standing of the various per- -dons and cractiCes of environmental
management is = particu ;arty useful.

The.envirornental manageMent team went after the Perceptions with
an attempt at a three-diriensienal matrix which basically classified
perceptions as legal, administrative, and 'theoretical. Subsequently,
three interrelated levelt of analysis and evaluation Were-developed,
including the tools, functiont, and structures Employed by the existing
variety of governmental agencies charged with the environmental manage-
ment responSibility.

The following= chapters present in- greater' detail the sunnei-v
findings of each of the five environmental study areas investigated
by =the 1972 a'A Sumner Fellows.
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SECTION II
QUALITY OF LIFE*

"Disoontentnent with objective conditions lot one's total environ-

ment] has appeared to be increasing over exactly the sane period that

those conditions have at most points and by almost all criteria been

improving, . . ." according to one author Writers of the popular press
diagnose-various aspects of the problem as' "future shock" or retarded

"consciousness levels."

After years of vying for achievements, the American public has

begun to question the relative value of what they have .achieved.

Dissatisfaction stems fran different evaluations and reactions to

conditions.

Assessments of cuality of life are an attempt to- measure the

conditions of what has been achieved. However, the research team

found no sufficient definition of the quality of life or specifications

of -the conditions associated with it. In addition, the, team found no

standards for what the QOL should be, and even if Standards did exist

the team found no way to determine if =they were adecpate standards for

all firnericans.

The,annibuS -task -of -defining arinneasur-ing. the duality of -life is=

an= attempt .to,-forbulate -ascanpreheriSive=methodOlogV-to validlv-assets=

these- types_of -queStions and_problets-._ They agreed that the study- should,:

toduS,Cin, the -fa-lowing, aspects --of-the- quality -of life.

1. -Those in-which- individuals =have -an- active-personal interest._

-(ThiS Stipulation-waS intended- to -exclibile the -difficulties- which -might

be asSociatecl with- identifying- a -national -ptiority_- with- an- indiVidUal

prior-ity.

2. _Those-in--which known Or conceivable strategies,of social

organization- lsOcietal lhenagehent)- can influence-the- factor. =(n_-is

stipulation was intended- tci_ exclude the _problen.rof identifying-

perSonal priorities =Of anti_ reifying -them= to 'matters

related= -to -the- Quality -of Life for all-persons.)-

3. Those which have measurable objective and subjective features.

State of the 'art

The state of the art was reviewed by tracing the developrr alt of

social indicators and relating then to the current efforts to measure
the quality of life.

*The =research =team ioioducing- the-original -report was =headed-by

Kenneth- E. -Hornbeck and included- Joel M.= Guttman, -Harold= L. -Hinmelstein,_

Ann:E. Rappaport and-Roy tteyna.
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The FeLlows not several trends:

1. A growing interest in methodological rigor and a
desire to ccmpare and validate various research
strategies;

2. An increasing emphasis on the development of
standardized time series data and the expansion of
federal statistical activities.
3. Agrowing emphasis on-the collection and analysis
of subjective data and-the expansion of traditional
areas of data-bollection.

4. An- emergence of a clearer picture of what subjective
data-will be invortant, information-on occupational
status,-time-budgets, mental health, -political-participation,
etb\. However, these -developments- did= not merge into -one
theoretical -or imethcdological strategy.

\\_

Attempt tos_IXive.lop-Thertetical__Ferspectives-
_

-The-QOL- it-defined_as__a_ifunction-between- Objective:conditions-
-stibjectiVe-rattitiCles involving a-defined= areat=of--concern._

TMplidit in anyd.,....,dussioni of -the sQ0L islthe =notion-sof -sctre:_area-
to.Whichi-that =QM =refers. An= area,may be-defined-according:to- the

s-=analytical -,puttose with_-considerationn of -data- availability._

The :=Fellows-defined objective :conditions _as =nunericaLly-measurable
rartifactS,of -a-physical-event -(e.-g,_ air pollution= in =parts _per million
Of =Stiller -dioicide)-__:; -event -(divorde rates, crime rates,
number -of =ethnio-iminoritYiVersons, etc.)--;_ or =economic: event
donStiver =price- index, municipal- budget, costs -of =highway- Construetion,_

=etc.L, Objective -donditionS-may- be -defined_at- any number,-Which---stands
for -a, giventquantity -of a -Variable-of interest so- IOnq as it is
independent =Of Subjective -opinion- ar0- -(Substantially the
same -number results -every-time the =event is -meatured-4-

=Understanding- the specific --Meaning- of -Subjective _attitude -requires
a--cepplex _and= lengthy -discussion, so to avoid the- confusion-whier-often-
accgapanies-a-concept used in-many-diverse contexts a--definition=of
.Subjectiv-e -atti-tude -was_ evolved from the elimination -of -several
-def-initions-which would-be inappropriate or umyrkable itr-oarnhination
--with= the -Ooncept of QOL.

In:brief-, subjective_ attitude,_ as defined. in the -Study, it -priMari-ly=
concerned- with affective and cognitive dimensions. it is specifically
=concerned-- with -has aspedts of cognition vary as objective -- conditions
vary, The -terms utilized- in--this discussion_ and the- focuS:of much-recent
research-cam be -characterized as follows:



Objecti e A Subjective Behavior

Conditions Attitude
*

B I

Type of Population
(Age Groups, Ethnic and

Class Groups)

The QaL definition developed depends on an elaboration-of the A

relationship.. A relationship corresponds to the kev term function
in the Q(L clef' "tion.

_Proposed Quantification Scheme

-The'praposed---quantification scheme is based- on the assignment of
-objective-_and_ Subjective values to a series -of variables-which are
called -Q0L,_factors= --(e.g-. income, social partidipation-,_ air -quality,

Variausobj-ectiVe- indicators for each-COL -factor are discussed.

lFOr---_example,_ the-air -quality indicator is a carposita,measure,of air
p011uticinr-Character_iSticsJ In -sane instances,_ the,objective-meaSixte
is= apprropriate to

icular region- -(as= in the--eaSe- of air squality)-=,_

in-others it -pertains=airectly to-arKindividual (as in the- case -of
-incxime).=. =Once objective meaSt&e.s- have-- been obtained- for -each fadtar
-they- are transformed _proposed- fornulation= to-a _ribrmal-,scale-

varying= from 1 =to- 10:- in=which -the- value-of 1 =corresponds- to-the laweSt,_

=or least satisfactorv--neasur-e _(i.e. lowest Qat): 10--corresponds to-

-the,higheat. _Such -a_ transformation requires- -that -appropriate -upper

and= -lower --botinds=beestabliShed- for _each_-var-iable.

For =eadh;objectiliez-zrieasurei a--correspondin-gi_subjective,MeaSure
Enlist -nbe-__developed-_=by crating -the- satisfaction-a= grotip-may-t-hold: toward-

objective-measure- for -each factor. Again,_ 1,-to-10 scale =is tssed!

such-that I correspondSta -4+e lowest level of =attitudinal -Satisfaction-

G .e. dissatisfaction_,_
-unfavorabili-ty)-- and =10==orirresponds---to-

the--highest -,passible- level-of satisfaction. Obviously the==anchor-ing-

of-this-subjective-scale= is tonsane -question.- =pow,: for -0.30:apple,

=does-one-define-the-greatest -possible satisfaction-vith,onet-st-working-
ocbditions, -or-with= the- availability --of --Wilderness- areas?-- substantial

lainunt--of research IS required= tb-determine if the-subjective-
-sdales---c.an,be,bonnded- in a_-_meaningfill way.

The next step -is to -crrnbine- these =factors- into-a= reasonable

expression-for _a factor indexwhich-descriteSthe state=-ofthat
-factor =and- its= importance-

-Careful identification_rof -the- population to -=he _assessed for==_QQL

is =necessary._ This =population-could--be the,whole-4ample-populatiOn= or

sane subset _of it In= collecting-rdata- -frcm= =information
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is also collected on lO standard population characteristics (age,-. sex,
race, inome bracket, geographic location, etc.). These data permit
an ordering of the objective and subjective measures for air factors
in a matrix against population characteristics, and hence an evaluation
of the QQL for a variety of different populations._

Under no circumstances should this approach be regarded as proViding
a perfect or immutable index of the QOL. It yields only a reasonable
strategy by which researck,thinking can,:move to the next series of
questions about the Q0L, once data are available to ...sh;y0.7 how the formula
can be better expressed. The formula has several potential drawbacks
inCluding the likelihood that satisfaction and importance weighting are
measures of the sane thing.

,Quality of Life Factors

The essence of thit section is to di ti merits of a suggested
list of quality of life 1Q0L) factort fot use as a guide in developing

representative'indicators. Generating a workafte list of indicators is
a- primary step -toward- the-eventual measurement of QOL.

Though the thesis = of the QOL argument is that valid QOLIneatureMent
requires the use=of both objective and subjective indicators, only the
former are given in the text of this section. A-diScussion- of an approach
toward-obtaining a representative liSt of subjective indicators, including
exarnpleS, vail=1 be found as B-of the -otiginal= report.

The literature search revealed a minbe.r,of sties withorarivi-Q0L
factor lists. These have been sunnarized and evaluated-in-the sttrkt.

-The-team-genetated-- its--awn-Q0L -factor_ Iistiby-s,both- induCtiVe=and:
-deductivernethods. -_Eadh_teamAndrber liSted=the factOts he/she--believed-
shOuld,zbe-part of any QOL= index. These fattots were-grouped' into- larger
_sectors,__-each -uniting- a-number of factors into,,a _andEnonredundant
rubric. A reading_-_of the,Q0L literatute-generated:_neW- faetors -tinder _each
of the sector lieadings. -Each--of the-factors ----Tgere =broken, down_ into= -sub=
fa = ts in -an-attempt -(a)- to-_diatify the-smelning_ of each- =factor and= -_(b)-
to- -ct redundancieS =between-- factotS. Such redundancies__ are undeSirable

intthe final=_QOL index, -they-would---cause.,double-aCCbunting. -If
e subfactors--of -One- faotor were alsoslisted,under =the heading=

Of anOthe.t actor, t.he former factor-was- eliminated:- -In-bases =of-partial
redundancy; =factors =were- redefined-to..-61-iMinate-such- overlapS. -Final=ly,
-anbther -Seatch-was_-made-of the relevant literature -to -- further refine- the-

-bf :faCtots. The final factor sets ate -ShOwni in -Table- I under six
-Major headings-.

The remaining discussion in -this section summarizes the-colikage
of--QOL -indicators.
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TABLE 1

QUALITY OF LIFE FACTORS*

Indicators

Major Factors Objective Indicators**

1. Econanic Environment:

Inane

Income- Distribution

Econanic Security

Work Satisfaction

Social Sector:

r.
Per.capita disposable income
Median family income

Gini coefficient of income distribution

Incme. support
Wealth=ineasures,

Accident, productivity, turnover rates

Family tiarriage and divorce rates

Illegitimate births

Catraunity Social responsibility scale

Social Stability .Upward social mobility
Social disorder incident rates

Physical Security Violent crime rates

Culture Human effort.diredted toward the arts

Recreation Persons participating in outdoor reereatiori

and= average =days zper zperson

J. Political Environment:

Electoral Participation Percentage of registrants voting

**Examples of the meted lcgy for determining subjective factors is

given in Appendix II of the original report.

**This is not intended to be an exhaustive listing.

:f
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Major Factors

Nonelectoral Participation

Government Responsibility

Civil Liberties

Informed Constittmcy

4. Health:

Physical

=Mental

Nourishment

Physical Envirorprent:

Housing

Transportation

Public Service

Material Quality

Aesthetics

Objective Indicators

Blomberg & Rosenstock's-"Action Score"

Budget allocations

Per capita distribution of funds

Rights ,t:craniss ion

Citizens -- review board

Content analysis of mass media

_ Infant mortality

Physidians/capita
Health-care fadirity

Persons in -mental shospitalS/popUbition

Diagnosis-of cause/pOpulation
. -

Per capita consumption of food types
Nutrients consumed:per day per -capita

Percentage=deteriorated houses
-Perdenta.ge lacking: plumbing=
Percentage overcrOwded =-

Family costs
Percentage budget allocated co truction

and maintenance

Cost of -gas and electricity
Frequency and coverage of services

Prcduct life
Automobile recalls
Cost-and frequency of repairs

Li tter,i-billboards

Trees preserved and lanted



Maim Factors'

6. Natural Environment:

Objective Indicators

-Air Quality People exposed to substandard conditions
Concentration of CO, Not, SO2

Water Quality BOD, coliform count
Turbidity, temperature, pH

Radiation Percentage radioactivity in water, soil,

people

TOxicity Lead ,concentrations
Case's of lead poisoning

Solid.Wastes Pounds/capita
Tmxmra: recycled
Frequen -= of collection

Noise Community noise-difference scale
(under development)

Economic Sector. The economic environment may be defined as those.

aspects-of the QOUGIMnich deal with the magnitude, continuity, and

distributidn of people's income,_ and with the welfare or "ill-fare"

genenthed in the process of attaining their income.

Income is a factor in the-economic sector in that it represents an

ability to-purthase material goods and services. A portion of inane

may be accurulated wealth and wealth friay be-converted to income. The

. income is primary in that it,is more closely related to consu ption = =of

goods and services.

Income distribution is a, factor because it relates to equity as

being =a good in itself. The benefits of rising standards of living=

relate, in fact, tohow well others are doing, henceincome distribution.

Economic security is the protection an individual has against loss

of rqgular source of income. Such protection-maybe in ==possession =of

wealth or in the existence of some, form of income -support, public or

private.

Wu& satisfaction is the excess of amenities over disamenities

associated with an individual's job. Subjectives, as, listed by an

author, indicate the 'character of this factor. They are occupation,

status, supervision, peer relationships, job content, wages, and other

extrinsic resources, promotion, and physical conditions.



Objective indicators for the ecommic sector are available, in
part, from government sources, especially fran the U. S. Department
of Catrne_rce. Sane additicoal sources and people are noted.

Social Sector. The broad scope of social environment is indicated
by ':the factors selected: family, cannunity, social stability, physical
stability, culture, and recreation.

Fanny, as a social system is considered a factor although it is
undergoing dramatic change. Measurement Ad value Problems are of
particulat difficulty, but divorce and illegitimate births vary
ocnceptually and indicate the character of this factor in the negative
sense while tine devoted to family functions may indicate the positive
character.

Ccnrnunity as a factor relates- tb- the need to- belong and be accepted.

Thus, the-voluntary association constitutes an aspect -of othirnunity and
the-nature -and- character of participation nay- indicate- Cairminity -factor
=ijonpept

-Sodial- -stability- is -calnunity-solidarity. Sodial--distanoes-Which-
are,aSpects-=of differerx:elecare signifiCant in:(XL,vhen=_polarization-
resultSsfran,strongdisagreenent leading. to-sccial disOrder Such-as
riots:- or =othei. -confrontations.

I'hysica.1 =security as a-factor is--the safety -of the-publio -fran
iiiolent- crime. Aspects include the institutio:ial- order= within= -which-
daily lives -are led as--well -as -the protection-which. is required aix1-
affcrded-._

Culture is Perhaps best indicated by the arts, fine and applied.
Attendance at performance or time spent listening, viewing-or otherwise
participatin% is a factor as well as- the quality of the experience.

.Recreation enoanpasses a-wide variety of outdoor and irx3oor physical
activities ranging fran= bicycling to fishing and fran bowling to =table
tennis.

Indicators for the social sector are somewhat more difficult than
the-econanic sector although a diversity of sources doe.s- exist.

Political Sector. - Electoral participatice is a factor in the
political sector. It is the right and exercise thereof for representation
in the government process.

Nonelectoral participation is another factor. It includes speaking
or writing to a public official, signing petitions, and aurrunications to
others conoe.rned_lri a letter to the editor or by talking with others who
May be similarly concerned.

Goverment respcnsiveness to the public is a factor. The elements
of this factor are outputs of the system such as regulation and delivery
of services.
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Civil liberties as a factor may include the inalienable rights

guaranteed by the constitution and may be taken as an elector which

stresses the dignity of man as well as the right of freedan and

equality under the conStitution.

Infonned:Constituency referS to acquaintance with the issues. Of

particular -concern is the availability-of information-on both sides -of

an ism*. -

Indicators _are _not suggested -for all factorS, civil liberties
-particularly is;omitted-. Sane problems of measurement of the indicators

occurred, not the least -of which- may be that more-May signify improving

-quality-of life (as witknOnelectoral participation),_ or it may signify

a,decline in the state of affairs and hence a decline in the -quality -of

life las in air pollution).

Health Sector. A widely quoted definition of health is "a state

of ccmplete physical, mental, and social well being and not merely the

absence of disease and infirmity." The social aspects are covered

e_lsewhere in the study.

Physidal 'health as a-- factor re s to absence of disease and

infirmity. MentalitY iS also- considered as an element in == physical

health.= According to the literature, mental health includes both

mental illness and mental retardation. The retardation is usually

a condition reSulting fran abnornel develoanent.

The nutrition-factor was me sured through dietary analysis of food

intake. The indicator problems for nutrition are perhaps not as severe

as those in the political sector partially becuase of the availability

of data.

Physical Environment. The D s ca 1 environment includes a set of

climatic, earth and life related actors of which man is a part.

Housing as the locale of the primary social relationship of family-

life is an influence on the physical, social, and psychological develop-

ment of the household- members and is considered as a factor in the

physical envirarrent.

Transportation as a factor encompasses satisfaction and dissatisz

faction_based upon accessibility, including the elements of time,

bongestion,, safety, and stress for those who travel: It also includes

the-dissatisfaction of those who are adversely affected by the trans-

portation Media because of its noise, pollution, or other effects.

Public service enampasses the utilities such as water and gas, as

well as garbage collection and street cleaning: The degree-of satis-

factionis affected by quality of service.

Material quality refers to the satisfaction obtained fran the'

quality of the objects exchanged for money. It is a value concept.
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Aesthetic quality as a function of perception puts ugliness and
beauty in the eye of the beholder. 'fide agreement. may exist, however,
as to the dracefulness of a suspension bridge or the ugliness of power
lines.

Natural Environment. Air quality is an element of the natural
environment. Air pollution, an unwanted byproduct of civilization
contains odors, irritants and toxic substances. The absence of air
pollution is oonsidered to be a quality of life factor.

The absence of water pollution is another QOL factor in the natural
environment. This factor applies to water for recreational use as well
as domestic use.

Radiation is another factor in the natural environment. Exposure
to radiation can cause biological injury including genetic effects and
cancer. Man-made radiation emissions include those fran x-ray equipment,
nuclear power plants, reactor fuel-reprocessing plants, and from electronic
yr.odwts such as microwave ovens and color televisions.

Toxic substanms in the environment fall into three categories of
-ccnce.rn: actite toxicity to humans, chronic toxicity to humans, and-
adVerSe effects on the natural enVitorment.

Solid waste protection refers to the handling and disposition of
refuse, trash, and other solid waste.

Noise Or unwanted- sound p011tites =the natural-erivitornnent and_ us
-detracts from =quality of life.

Analytical Dimensions

The study addresses the questions of the extent to which generali-
zation may be made about people's quality of life,- the extent to which
those generalizations are limited (and what are the lilnitina factors),
and haw does the limitation-influence the QOL index. Through this
particularized understanding rather than through the generalized
Statistic progress is hf..9ed for on the policy problems related to
improving= the quality of life.

The analytical dimensions are explained in five areas, the first of
which is population parameters required to explain irritation in the QOL.

The population parameters discussed include geographic location,
education, age, ethnicity, health, sex, political disposition, socio-
economic status, life adjustment.

'The second and third areas explored the use of Oh data matrices.
The QDL factors are used on one axis, while the analytical dimensions
are used-on the other. Each matrix then shows the relationship-between
one of the factors and one of the population parameters. Collect,ively,
the niatrices'could be examined for their interaction effects or fpr the
clusters of highly interrelated factors of parameters.
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The third anatvtical area explored was the use of time series
analyses. The data are useful in answering questions about the. direction
'and extent of change fin the-QOL.

Causality issues are the fourth area. The portion is what causal
-relaticaships are involved in determining high or low QM. Only one
treatment of causal sequences was uncovered in the literature search.
It dealt with sevence/putcanes family background/life charms;
schooLing/level of living; job/healtii, welfare; inane/status, acceptance;
and expenditures/ satisfaction, morals.

Policy Inplicaticns

,The study directs itself to several questions related to policy
inplications.

1. Hag does a QOL index relate to = other -work in the field of
policy analysis?

2. What might be the uses and the misuses of a-QOL index?

3. What can be done to insure that the index will not be used
in-ways contrary to the intention of its frame.rS?

Policy Analysis. The Om index may be used in policy analyses in
several ways:_

.

Assessment of the public's values= and preferenceS, and of
objective cionditions,

Analysis of the impacts, trade-offs, and -net effects o a
given action,

Evaluation of the outcane of a policy or action.

The assessment of -the =public's- values- and-preferences,: sand-- of
-Objeetive-- coalitions is- anenable-to- analysis- over tine. =Sindeitneasdre-
mentStell relatively, little- about -the- Stattis-duo--whereas---meatutementS-
-Over tirrie=rrey indicate-emerging==problent-or -other -changed_Comliticins.
Por- example, a -Change in- attitude -- towards a-probrarrmay -be-a-Signifidant
:Changed-, '

The,analyees-Of impact -and trade=ciff -wodll _not improve the-means--of
assessing ther_ma italeS-fof the it-pacts-Of a- given=policy, -extept inSofat
as-the index-ff ed7he,_deireldprnent of a_MOre-oompreliensive:approach-_

. to social_= problems. However,_'they-would= =be 'iof significant value- in
jddcjings relative/inportance-- of -the:Se- irrOaCti.

4
yk==Q0L index -coUld --provide a focus for the Eyler ging_ =field- of =sodial

-eir,:eriMentationliatid!outdane-eValuation, -Thergeneral_absence=of- laboratory-
oonditioris. has :_proVided- -a-severe ,Problem: in --the-= development = of.:knowledge-

in_ thg-scoial -Sciences. -A,Q0L index could= ameliorate-thesituatiOn,
Sanewhat. 4-
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Computer simulations which attempt to summarize -many of
the aspects of socio-environmental system into a computer
program with which- students or policy-makers interact could be
expanded: to utilize QOL indices. Such models are highly useful
educationali and research- devices which facilitate the grasping of
complex issues. A QOL index _could aid in this Tiirpose.

A QOL- index might zpur the development of a unified_ social
science. The perspective of the index is an interdisciplinary
one in which -multiple systems are related as they interact' -in a
single fodus.

Anydola index would be composed -of two types of numbers:
--those -reflecting -objectiVe conditions and actual states of mind

.(e.g-, ,the amount iof air -pollution_ and the actual degree of
work -satisfaction)--, _and- theee reflecting- the relatiVe importance
-of -such conditions to the indiViduals whose QOL is-being measured.
-the- first -type of numbers-are -called- indicators; the second=,
-weights.; For governments to- try to-:bring: the first :kind=:of
numbers into --line:14Mr-what -Society -conSiders "good"- it_ clearly

-within- the l-units of -seciety's- Choices.- =But it. is
,equally el-ear that an_ attempt -by--governinents- to -central the--
=sedend'-kindl-of numbers- -the -weight§ 'which= individuals-assign:
to = -QOL factors _according-to- their -subjective -tastes,--is outside
-of the- -botind: traditionally- -asSigned: to- =governitent activity.

a--QOL Index -c_Ourd: include _anything-that in-fluences-
A-= demmtnity-' s_ =we lfare -but ,_ as_ :previous. =sections- :have .demen,-
strated,_ the -measurability -of -many factors is extremely
Among -the- :hardest_ to-quantity- -are those relating== o freedom= and=
justice - - the =extent -of- civi=l liberties: and the- responsiveness
-of -governments= to- their -electorates. -An -operat-i-on-al
mei:uid-probably -haVe te leave :out such= factors-, ibeestise- Of their
-dichotomeus- and= Jlard.7-to-quantify-,:nature-. -Withbut trying = to-
change subjective- -weights,- the -QOL index would- be- treate-d -as

measure =of _a=jovernment-ts _perforMancei :With= certhin-
vital intangibles- leftiout Of the index., --thiS =would-ants:taint to-
-the- Sacrificing_ such= intangibles=- e.g.=,- freedom- and- justice==
in--order to ,maxiMize the- eaSily- quantified- factors. The
-result -wo_uld 'be :much like that'_of -the- f-irst =misuse,. althoUgh-
-the= route- -to -this second =miSuSe -mould-be- -Slightly- different._

'Thirdly, a- QOL index -relates, not to a government-"S__aCtions
=so-_much-as to -a change in the attitudes' of 'individuals-. The
QOL- -index is_ =meant to register -the Teepie's :preferences and-
concerns. The index- is_ _not meant to actually- inf=luence those
Treferences-. Yet in-a_ donformistic- society,- =such as-eventuality
is,,ctuite -having= -a-- _preference -structure= that does =not-
-conform -to -the- average Weights listed in- the= =QOL indek Could=

come Amfashionable. Such a= _development -would- tend- to-imake-
e- index rigid-and- limit = people'=s indivuality, as well as

destroy -the whole -purpose- of -the ,Q01, index.
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Guarding Against Misuse. One way of guarding against
misuse would be simply not th measure the QOL. Othef ways
include:

1. centralizing the measurement of QOL, without making
the-QOL index a mere tool to justify the status quo or an
administration's past performance. FOk example, Senator
Walter Mondale' s proposal to establish a council of social
advisors modeled on the existing coUncil of economic advisors,
might be 'implemented. These soOial advisors would -be

stinguiShed academicians in the fields of sociology,
po itical zciezice, and the other social sciences (economics
Wou d- -not necessarily be exClUded) and would p4'ePare an
.ann al social report. To helti insure that the QOL index
no be used to the ditadvantage of the "outs,'-' the council
of social advisors might be Made directly responsible to
Congress.

2. The actual measurement of QOL might tie::dotie by a
research team as independent as possible from= the =Maim
institutions Of goVernthent.

3-. :The (0L- measurement proces_s =must =Made -the- subj-ect
of -_wide- public-diScustion- and= periodic-,, forma=l- reexamination.-

4. The ,philOsOphy of = the -QOL index -needs= -to-ibe= =further
developed, _and_ tiOth: the- public- and= the- policy,inakers =mutt_ =be-
:fully -aware of the limitations of -a -_QOL index. This iS: the
only -Way to_ =minimite- the -choice- that the index =would= _be -used-z
tol create -cOnforinity,, -or to justify the. actiont_ that ignore
those- hard -to- quantify= faCtors-__-Such--as -liberty= and= SOcial
jUttice-that -may- =never -find: _their ==way into- -Q0L- index-.

No" claim- is fliade- -that these= suggestidns- -would= bDtany
eliminate the dangers cited -= earlier in- this-discussion. -They-

=may, =however, reduce -those -dangers a -suoh that -the-
pOtential -Ebenefits -of _a QOL index =would= outweigh_ -the= likely-
costs -. Of the -many issues- raiSed= in the -report =on- =QOL_
MeaSurement, the problem- df guarding, againSt- these- ,dangers-:
perhaps,-deserves- -the greatest amount -of further -discussion-
arid= -i-esearch-., =



SECTICK III
POLUTTICN AND THE IIIJNICIPALITY*

This study focused on differentials in environmental
`pollution between center cit-and suburban locales. The
objective was a- state--of-the-art-report to provide some
insights into the ramifications of uniformly enforced
federal environmental standards.

Levels of Differentials

The research eAlcompassed study of air, noise, water,
solid waste, pesticides, radiation, and climatic changes.
This Chapter summarizes the results uncovered in the search
for differentials in pollution associated with center city
areas as compared with suburban areas.

:Air. Air pollution is measured by monitoring both
ambient air quality and point-source emissions. Ambient

-- air is Chemically measured at stations at scattered
locations. Point-source pollution is measured at =fixed
points such as factories and at mobile points such as with
motor vehicles. Measurement may be direct by using moni-
toring devices at the location or -ebtimated by analyses of
the amount and type of materials consumed.

The six elements of the atmosphere detignated as air
pollutants by the Environmental Protection Agency (EPA) are
sulfur oxides -(chiefly sulfur dioxide, -SO2,_ and sulfur oxide,
SO) =: nitrogen dioxide _(NO2)= carbon monoXide (CO) ; photo-
chemical oxidents (usually measure'd-:as ozone, 03)-; reactial
hydrocarbons (HC) ; and particulates or airborne nongaseous
materials.

Comprehensive measurement of pollution is expensive
because such measurement should be periodic at diVerse
locations. Diffusion models (which are mathematical
analyses of pollutant emissions, metrological conditioris,
and topographical conditions) provided estimates of spacial
distribution of pollution as an alternative to measurement
at diverse locationS.

The research team reviewed studies Of the Buffalo-
Niagara Falls area and of the San Rrancisco Bay Area as=

well as diffusion model studies for five additional areas,
.Bitiningham, Alabama; Boston, Massachusetts; Boise, 'Idaho;
Indianip_oliS, Indiana; and Washington, D. C. The only
other study reported was one_ of ambient lead in Cincinnati
and' Philadelphia.
*Th-e re-search -te-am_ producing- -the origin-al -report =was headed:

by=- Pamela -C -. Cooper and- included' Samdel J. Kursh, Jeanie
=Rae -Wakeland', 'Margo- Van-Winkle and :Mary A-. _Z011er.



Existing studies "are not sufficient for_senerailzed
statements on each of, the pollutants .as to center city -
suburban differentials together with the seasonal and other
temporal 'variations: The Buffalo-Niagara Falls study
indicates that the center city has greater pollution levels
for sulfur oxides and suspended particulates.- The stlidy
of the San Francisco Bay area indicated higher levels of
carbon monoxide and, oxident concentrations in the close-in
areas than in the suburban areas. The ambient lead study
used-- Classifications of commercial, industrial, residential,
and ,rural. These classifications are not Synonymous with
center city-suburban classifications; however, the commercial
and! industrial sections had the higher ambient lead Measure-
ments with the -residential and rural having the lowest,
especially the rural. The diffusion models of the five
cities indicate that pollutants, sulfur oxides, particulates,
and caibon monoxide were higher in the center city than in
the suburbs.

Noise. Noise,- technically Aesdribedz as- -vibration in,
-am:elastic medium, -can= be pragmatically defined-as=- -unwanted-
-Souncl._ The magnitude -of -such= sound-Or the level -of -noise
is_ measured= in- decibels.

-The- decibel 4-dB)- is_ a-magnitbde -meaSure -whioh =uses _a,
logarithmic- scale- for -_quantity -of -noise. =Since the =human,
-ear does -not responcisequally to-all frequencies, scaleS
have= :been :deVised= it-O= telnte -different -sensitivity levels._
'The human -ear responds- =best -to-middle- frequencies rather
-than- loW- -or =high- frequencies. 'Weighted= -stales- ifavoringE
the-middle frequencies by -reducinT the -effects --of= low -and=
=high_ frequenciesi -are= said= to- be--A4weighted. -Thus,_
-weighted=:' decibels_ -(dBA), are used for noise measures- _when=
the-primary -concern_ i-s- -for _People.

-The- studies of -outdoOt -noise- indicated' higher levels-
-of -noise in- areas of cityr:housirig as -compared-With Suburban-
detached_ -housing. The-Median- -noise level for -daytime-Were-

-dBA: -compare-dE -to= 50-.;9i-dBA-,- _and= for :nighttime =65;5= ABA-
-compared to according to- the Irving -Hock study'
-"-Urban and' =EmOirdertental -Quality._"-

-NoiSe -eMariates_ from-activities associated with various=
types of land- uses,- and =noise levels- are associated:-_with:
'kind and intensity of lancLiuse-. Intensity.-and- type-of
construction is- as important as intensity and-, -type of
traffic.
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Water. Additions to water which tend to degrade its
quality so as to contribute a hazard or impair the usefulness
of the water are considered pollutants. Water pollutants
may be classified into eight categories- (1 -) domestic sewage
and other oxygen demanding wastes; (2) infectious agents;
(3) plant nutrients; (4) organic chemical exotics, particularly
insecticides, pesticides, and detergents; (5) other mineral
and chemical substances from industry, mining, and agricul-
tural operations; (6)- sediments from land erosion; (7) radio-.active substances; (8) heat.

Two reported case studies indicated concentrations of
-pollution at center city lOcations. One, a study of the
lower Passaic River, covered data- from fifteen stations
including those in- the Newark, New Jersey area._ Total
-conform- counts -were from 9,700 to 5004000- -organisMs -per
-DO milliliters (m1),,- a permissible standard is 10,000
organisms per 100 _ml. The stations- located in the Newark
=area= shoWed- =counts- in- _the

The- -fedal -conform= standard- -is- 2-,_000_ organisms ;per
= =The =Measurements indicated- sharp- increaseS to-
50=4_00= -to= wow- organisms- per 100= -miIikliters,-ciose-- to

,DiSsolved==oxygen- 1130)- concentrations= :should, =be- Alp-
-to 5- to 7'_milligrams per liter in- order to s_ upport =fish life,-

-measurementS =near -Newark are- consistent =at 1 to= _2
_milligrams= =per -liter.

-The =biochemical -oxygen= demand= -(E0D)- loading= -of -the
=Passaic-River was _estimated- at 17:,000= pounds-per -day. -This=
_rate is- the -- equivalent to- the raw -discharge -of a popUlation-
=of loo-i-actoi persOns. SUspende& -Solids -were also -sstimated-
=at =high-- level 147=,-000 pounds- per d4-30, -The- =high- -doliforM,
=coUntS:,, lifiw -amounts -og dissolved oxygen- (D0)4 -high bio-
chemical -oxygen-deman&(BOD), -and=,:heaVy =amounts- Of floating=
=debris- were -ail -beldwr the federal-state- standards- =with the
_Most =severely pollute& section, in- =the- river =near the- city-
of =Newark-.

The second case study was of the Hudson River, revealing
a high degree of water pollution affecting New York City.
Total coliform counts reached values in the hundreds of
thousands per milliliter. Fecal conform counts were -found
as high as 25_4000 per 100 milliliters. ',Dissolved oxygen
values were 2 to 3 milligrams per liter'.

In addition to the two ambient water studies of the
Passaic- River ("one of the most contaminated waterways in
the world") and the lower Hudson River (with "the char icter-
istics of -an eutrophic brackish lake") , the group also
reviewed studies of drinking water.
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The Public Health Service drinking water standard for
lead is "not greater then 0.05 mg per liter" (or 50- ug/-1-
micrograms per liter). The drinking water may leave the
treatment plant in an acceptable quality but reach peoPle
through old distribution systems made with lead. The
*ter found in inner city areas has had! lead content as
high as 920 micrograms (920 ng/l) compared to iead content
of 20- ug/1 elsewhere. -

In an older community in Boston .a 4972 study On drinking
water content of trace metals revealed that in 29 out of 54 -

homes,- the cohcentration-of lead exceeded the standard: A

1968 Chicago study found only four saMpieS where the lead
content was above the standard- but 20 pereent of the water
samples were found- to have higher concentrations of lead
than water at the treatment plant.

The National Community Water Supply Study also was
revtewed. It surveyed- 969 public water Supply and

clconsidere the. three factors of top water quality,= adequacy
of facilities and operations, and status of surveillance

maintenance Of the system. Findings= evealed- that the
quality of drinking water iS decteasing aS the water syStems
are growing older and are not upgrade& Excerpts from'-the:-
original study state,

. 41 Percent of the 969 systcms were !delivering
waters of inferior quality =to 2.5 Million people.
In -fact, 360-4000 personS in the study population
were being served: waters of a= potentially dangerdus
quality . . . . 56 percent of the Systems evidenced
physical deficiencies including- ipoorly protected
groundwater sources, inadequate disinfection- capacity,

inadequate cflarifidation- capacity, and/or inadequate
system pressure. In= the eight SMSA'S studied, the
arrangements for proyiding water Service were archaic
and inefficient. While a majority of the population-
Was served by one or a few large systets, each
metropolitan area- also contained Small Inefficient
systems.1

Considering= the source of lead pollutants, the indication
is that the center-city areas, having the older system, are
getting- lower quality water. This lead= pollution is in
addition to the general._ drinking water pollution problem
and the pollution of ambient water.

Solid Waste.- Solid waste, orie7 of the most visible
urban environment problem, is of particular concern to
dentral!r.city residential lo,cations. Inadequate sanitation
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and garbage removal were named as significant grievances by
the residents of almost half of the cities surveyed by the
National Advisory Commission of Civil Disorders.

A case study of *ilmington, Delaware, was reviewed to
indicate the character of the solid- waste problem. That
study covered four: subject areas: solid-waste generation
and collection, abandoned automobiles, street cleaning,
and special pickups (used appliances, furniture, etc. too
large to be handled during regular service).

The analyses of solid waste compared a poverty and
nonpoverty areas. Indications were that the poverty areas
generated more refuse p(c.---dweiling unit. This generation
level combined -with higher density indicated-,a more severe
accumulatiOn problem.,There',1re, contamination became
especially important because of side effects which could
be generated.

1

The analysers -of abandoned_automobileS indicate-that
abandontentvas greatest in- poverty- areas- Special =Pickup
requestSmereraiSo-greatek,in poverty-areas. Although-thetite-weretheApicknp-request and service were-generally
estimated-to--be a -week or less-; -=the Special-pidkup items
as -well as'the aboadOned autos generated-Side effectS.
-They-may serve asibreedingiplaceS for rata and vermin,
-They tay-lpOdome dangerouS,play- toys for neighborhood=
=children. Salvageable -domponents-may-Ehe removed-by scalp,
engerS leaving-debris. Andl the aesthetits-of the:neigh-
borhoo& may-be severely impaired,.

No Significant-difference was -found in the street
-cleaning:aspedt Of the study. The.tesearch-team-took
-issue with the findings which- were teSecIllpon a-study_
which covered a periocl_of only two mdnthS and-Measured
tons of re -fuse collected.

Pesticides, In 100, 4,045 injuries and 19=deaths
mete attribqted to _pesticideusage. While the statistics
represent a decline in injury and death', the-center,=.city
resident seems to bave a greater exposure-to-the pesticide
Ehazard.

PeSticide differentials are indicated in the studies
reviewed. Three of the four studiLes cited (Kentucky, South.
Carolina, Florida, and Hawaii) varyingly used income and
socioeconomic group differencesAn classification. The A,

Hawaiian study compared urban HpnoluIu with the small
village environment of Lanai.
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The Kentucky study was a survey of urban households to
determine- pesticide usage and- -user habits. Among the findings
Were the following: 43 percent of the group stored pesticides

the kitchen, less than one - third of the survey 'group
washed hands before-eating or drinking, 81 percent (196 of
293) used pesticide regularly. Only 15 percent purchased

` Pesticide from technical stores (nurseries, Chemical dealers,
feed. and seed dealers) where instruction on usage is generally

f` readily available. The remainder of the group purchased
pesticides from general merchandise. stores, food stores,
or drug, stores.

The votame of pesticide used was greateSt in the lower-
and upper-income groups. The lower-income group usage
patterns weFe believed to stem mainly froni pest problems
relating to houSing conditioris and- solid-waste accumulation.
Upper-income =usage ,pattern was believed' to be influenced by
a- *Concern for protection of ornamental plants and Shtubbery.

-.The SOuth- Carolina- study was conducted- inir.harleston
using -a sample oi 196= urban = fatilieS.:, The 121 white families.
were in predominantly _middle- class areas., The 75 nonwhite
faMilies -were -mainly from lower socio - economic_ areas of the

The survey, indicated= that 89 percent of =the group made
`some use of pesticides, 33 percent -used = them =at least weekly.
Usage was =greater. As in the -Kentucky Study, the majority
of the peSticide purchases were made in nontechnical stores.
The major problem of storage near food= 6f Medicine and no
proteatiOn- -by gloves or washing ` hands after usage were
indicated.- 4

The Florida-..study was in Dade COtuity. It measured
'residue concentrations of -DDT, zDDE, and dieldrin and
compared their incidence in population classification
derived by use of three Social,,bIass indicators: HollengShead
Two Tactor Index, population denSity, and- census tract -mediap-

-incoine4

Results of the study-indicated that residue Concentrations
Mere associated = with social ciasS with greater :concentration
f oUnd among the poor.

The -Hawaii study Similarly sought out-differences among
populations as to pesticide residue -(DDT, =DDE, dieldrin, and
BHC). The different populations in this case were people
from an =urban- area of Honolulu and= people f_ rom a smarl village
called -Lanai.
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The study indicated significant differences for DDT and
BHC concentrations with the HonolUlu residents having thehigher residues. The differences were not significant for
DDE and dieldrin.

Radiation. Radiation is measured in millirems. A
millirem equals 1/1000ths of a rem which is a unit of measure,
"roentgen equivalent man," which reflects an absorbed dose
in- human tissue.

The most significant amount of radiation exposure to
general population is frojn natural background sources andmedical sources: Background sources include cosmic 'radiation
and radioactivity naturally existing in the soil, water, air,
and human, body. These generally amount to 100 to 125
millirems per year. The medical use of x-ray fluoroscopes
and radioisotopes generally provide an annual dosage of -60.95millirems.

=Current federal regulations call -for _al maximum_ 6f ,

-MillirentS_ per year froirC-all -man-rmade :sourdes= excluding-
=Medical 7:::iirces_ son= an- individual basis. The _per -capita,
standard =(1-intit) -'for population groups is 170- Milliterilt-
:per year- _

-Nuclear power _plants, -although increasing- in-number in_
recent years, -do- -not seem -to be-generating an- _ekceSs- of
radiatiOn_ resulting- in :pollution. A 19_6_9- -Study of thirteen=
muclear,power -EplrantS =conoluded that the annual _doSe to-
population= -50=;Mile -rad!.uS =of =the power plants
averaged- _abOut _MI 1 litemS-.

=However, -e-lectroMagnetic -radiation is -increasing
-Sburcesi include :microwavc..- -ovens -an& -1.-dar

devices- as -well as AM-, -FM-, an& TV -broadcasting.

=One- -of the- - measurement =Methods i-s-b_y--expoSure- on- _poWer
-density- an& duration, e.q._,__MilliWatt per sqtare centimeter
-per = hour._ -The- American- National Standards- InStitute- -has-
recOMmended-, 'that -occUpational -expeSure -for frequencies-
between- 10-MH-z and IC), 106 to 109- Hertz), not
-exceed= 10==mw/cm2 far :periodS -of D=.1 :hour or Ringer.- -"Hertz"'
is- one -of -several frequency _measures. -Power is Measured-
in =watts-,- and= -denSities in= watts per square _meter -(a
milliwatt per square centimeter)=_.

Various studies were-citedt_tsTith= Concern on .two counts.
First the levels-of radiation which- have already beeri
reached=,- and, secondly -the= -biological -effectS- -of exposureto this- radiation-. Assessments indiCate that the dosage
Is= below the -limits set but the-extent of p011ution- iS-
in-creasing-and -the long,--term effects are -Unknown-.
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Climatic Changes. The city environment generates a

"heat islanci" effect," which is a significant: temperature
difference between the city and its rural environments.

Annual averages haVe been reported to be between 0.5° C

-and 1.2° C.

Two studies were- reviewed, one was of Cincinnati,

Ohio during August 1969 and the other of a heat wave in

St. Louis, Missouri. The major concern is with man's

physiologicalV reactions which may be overburdened by the

added heat. -,

The four major categories of heat-endured illiness

-are -heat exhaustiOn, dehydration, heat cramps, and heat

stroke: While the normal relationship between temperature

and mortality shows a decrease in summer months, an urban

heat wave markedly increases the number of -deaths.

The high -risk groups are persons, over the age of 65,

=low- income = people in crowded- or poor housing, andr_patients

with- certain- diseases.

Health- Effects

While the foregoing- sumMary indidates some health

effectS, the state,7of!-the-art also revealed studies of

health effects. A summary Of the key findings folloWs.

Air. S.tudies indicate that air pollution exerts a

significant effect on--health =by= increasing respiratory

illinesses. One study dealing with an acute exposureto

high levels of sulphur dioxide (1,140 mg/m3) indicated

that 43 percent of = the=population reported symptoms of

respiratory distress. Another study dealing with high

evels of sulfur oxides, particulates, and oxides of

itrogen showed an increase among adults in bronchitis,

oughs, -and= shortness =of breath. Studies of children

indicate those from areas of greater pollution perform

less well on ventilatory function tests.

Other studies have measured increases in m9rtality

as related to levels of pollution. A study in Chicago

indicated that daily respiratory mortality increased

as levels of SO2 increase and socio-economic levels

decreased. Researchers in a Buffalo study found an

association between levels of suspended particulates

and deaths .froms cirrhosis- of the liver (with adjustment

for alcohol dependency considered).
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Another study considered air-borne leads together with
other sources (e.g., food and water contribute to high lead
concentration in the blood). High lead concentration contri-
but(N1 to serve anemia and damage to the brain and nervous
system damage. A different study of lead levflls in children
in- low-income neighborhoods indicated that black children
had higher concentrations of lead in their blood than white
children. Some but not all could be traced to consumption
of nonfood items such as lead-based paints.

Blood-lead levels for adults differ'between center-city
adults zuld suburban adults, according to a Philadelphia
study which compared adults living and working in the center
city with those who live and work in Suburbia. Policemen, a
group which gets more exposure to lead-filled automobile
exhaust than any other group. in the sample, had the highest
level of lead-in their bloodstreams.

Noise. For most people the effects of noise relate to
communication, distraction, and disturbance of rest and
sleep., For some people the effects of noise are a loss of
hearing. Discomfort is a first sign of noise deafness.
Noise also alters the rhythm of the heartbeat, increases
the level of cholesterol in the blood, and raises blood
pressure. Workers exposed to high noise levels have a
higher incidence of cardiovascular disease and ear, nose,
and throat disorders, than workers in less noisy surroundings.
Other stressful effects of noise are changes in secretion
of'endocrine harmones and in kidney functions. Continued
stress may increase susceptibility to infection, gastro-
intestinal ulcers, or high blood pressure.

Noise may-a.Lso affect individual personalities.
working in noisy surroundings tend to be more

, aggressive, distrustful, and paranoiac. Effects of noise
in the home environment were also cited.

:Jo studies were noted that specifically dealt with
healTh differentials resulting from different noise levels.
Howel..r, the higher noise level present in the city-center
imply.liigher = probabili=ty of adverse health effect emanating
from nOise.

watcr. The health hazard from polluted water has been
considerei so great that many public beaches have been
closed. Tho, avoidance of this hazard results in the loss
of aVallable recreation.

-The- health hazards from drinking water are not so
easily avoided, or have toot been. One study of 969
systems indicated physical deficiency in 56 percent ofc
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the systems. Of the 2,600(samples, 36 percent contained one
or more-bacteriological or chemical_ constituents exceeding
the limits, 9 percent dontained .bacteriological contamination
evidencing potentially dangerous quality of water, 3.6 percent
exceeded at least one of the chemical limits,- and 11 percent
exceeded the recommended organic chemical limit.

In 1965 at Riverside, California, a location different
from those referred to in the previously noted study, 16,000
people were affected by 7.n epidemic of acute gastroenteritis
in which 70 people were- hospitalized, and 3 died. In 1968
another attack of 'gastroenteritis occurred, this time in
Angola, New York. The town uses the same lake for sewage
and drinking water, and the disinfection system failed.
Other cities frequently instruct their residents to boil
the water before drinking, cooking, and washing because of
bacterial pollution.

A total of 53 waterborne outbreaks of infectious
hepatitis were reported this century. A recent example
occurred in 196R when 60 percent of the Holy Cross football
team was struck with= infectious hepatitis as a result of
ineffective- cross - connection control procedure.

=Heavy :metals,- -such= aS lead- and mercury:, are :health
hazards in_ that toxic effects -occur froni__aColiMulation, in-
-the= 'body. ,While _most lead, -pOiioning---occurs from= leadbased'
paints-, the -effect of lead- -frcim- drinking Vater _Sources
-Should-not be ignored, -- More -cases of lead -poisoning -are=
discovered in -older sections- of citieS--becau-se- houses_ in-
these- sections =are -More likely to-:have lead-based_ paint and
pipes _containing- lead.

Solid- -Waste. In the absence -of quantitative-based-
studies-,:-qualitative analySes of health-effects of =solid,-
waste- pollution -were- utilized._ -Direct =effects include
thoSe associated- with- =the -presence -6f rats and= -vermin,
-Indirect effectS are psychological, and- these -may he- -of
greateSt impadt when combined with- other innercity conditions.

One- source est-imates -that -between, 60 and 90 =percent
of all rat bites occur in the i_ nner-city. The injuries-
result from- -the association -of -the -presence _of -rats =and the
acCumulation- =of solid waste -which- _provides -a-breeding- _place-
-for ratS and other disease -carriers-. These conditions, in
turn, precipitate -the -use -of pesticides. Note-=was also
-made of the- fire -hazards from = accumulation -of -solid waste.

-Pesticides. -Little data- are available -on- the-ehealth
-effects of pesticides. !However, -one- study indicates-an-
impact in respiratOry impairment -and a pcisitive--associ-;
ation- -with_ -certain- chronic diseases.
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Sources

The structure and character of the city has an effect
on the ygeneration _of pollution. The state -of- the -art review
sought but studies which would deal with the hypothesis that
\ the internal structure of the center city is associated with
'the pollution -of its environment. Underlying this review
was the consideration that inner-city regulations to control
the pollution sources On the same basis as suburban regulations
might result in significantly differing impact in which the
side effects might provide a cure worse than the diseas.

Air. The primary source of air pollution is incomplete
combustion of fossil fuels such as petroleum and coal pro-
ducts. The fuels are heavily used as energy sources for
automobiles and industrial activities as well as for heating.

The intensity of the generation of the pollution is
associated with the density of the. pollution activities.
Over 60 pertent of the total air pollution is generated on
only 2 percent of the land area The center-city locale is ,

the site of the emission of 67 percent of the carbon monoxide,
56 percent of the sulfur oxides, 54 percent of the nitrogen
oxides, 63 percent of the hydrocarbons, and 5-3 percent of
the particulates.

Heavy manufacturing (which includes steel, cement, arid.
paper pulp) contribute emissions which amount to 22 percent
of the sulfur oxides, 26.5 percent of the particulates, 23.8
percent of the nitrogen oxide, 9.6 percent of the carbon
monoxide, and 1.2 percent of the airborne lead.

Industrial boilers emit two pollutants in significant
.quantities, sulfur oxides (17 percent) and particulate (11
percent).

Commercial and institutional sources (including retail
establishments, office buildings, public buildings, and some
light industriles) emit pollutants mostly from= their heating
plants. They account for 3.6 percent of the sulfur oxides.

!.tunicipal sources include utilities and= solid-waste
combustion. Power plants account for 49 percent of =the
sulfur oxides, 20 percent of the particulates, and 23 percent
of the nitrogen oxides. Incineration and open buring of
trash are responsible for 2.5 percent of the nitrogen oxides,
7.8 percent of the carbon monoxide, 5 percent of the hyro-
carbons, and 3 percent of the particulates.
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Mobile sources (autos, buses, aircraft, trucks, trains,

ships, and- off -road vehicles) contribute 64 percent of the

carbon monoxide, 51 percent of the hydrocarbons, 39 percent

of the nitrogen oxides, 4 percent of the particulates, and

2.5 percent of the sulfur oxides.

Residential heating units emit approximately 5 percent

of the sulfur oxides and I pereent of the particulates.

The percentages- cited are\national and therefore ate

subject to wide differences for local areas. 'Some= pollutants

are emitted_ in significant concentrations by geographical

area. For_example, 55 percent of the sulfur oxides are

-emitted from seven northeastern states.

Mobile emissions are closely associated with urbani-

zation. The major cities of the West are newer than those

of the East and because they have grown most with the auto-

mobile they -have the greatest emissions on a per capita

_-7-1.r :pollution is primarily- an- -urban ,prOblemnbebabse

the- bourceS-,_ stationary -and-mobile,_ -are- Concentrate& in= -the

'City._ Differences reflect- not only- differences_ in = ftie:LS

AiSed; but also-differing- densities- which, reflect differing

-deVelbpment ,p_atterns.
-

-Noise=._ -Various types; of adtivities -were =claSsified-

an& -reviewed; with- the- 6-ondIusion -that -more-noise- is

-generate& in the city by Virtue-of the _nature- of its

actiVities-,_ the-density-, and -the- _ProceSs of 'buildingE and-

-rebuilding the-city. location= Of activitieS= is, of

-CourSe, -6f -Substantial importance.

Industrial- and commercial adtivities_ vary --widely iri_

the _amount -of -noiSe- they generate._ -Urban, areas,, zhOwever,,

tends -tos:have -concentrations
-of_Isuc*,_actiVitieS- and there,-

fore -generate noise which- is -not contained-within the -site

b oundaries. The review -discusSes- types _of industry of

some -= noises.

While industrial activities may generate a great

amount of noise from a single source, commercial activ-

ities may have low amounts of noise on a per unit basis

but the level increases with multiple sources. For

example, a few people talking will generate noise at a

given level. Additional people speaking at =the same noise

level when combined raises the = total noise level. Hence,

the degree of crowding or density affects noise level.



Among the noisest equipment is construction equipment.
Construction activity by its nature is concentrated in
urban and urbanizing are-at:

The noise from vehicles is, 'of course, greater in the
city with larger number of vehicles. Noise varies by type
of vehicle and thus the center city-suburban differentials
are affected by the type of vehicular travel. For example,
subway trains are quite noisy compared to buses.

Aircraft flights generate great amounts of noise, the
effect of which depends on the proximity of those who hear
the noise. Thus, the flight-pattern and location of the
airport greatly influences the incidence of noise. The
analyses indicated substantial impact. of noise on residential
areas especially those from heavily urbanized close -in- areas.

The review indicated that the notable exception to higher
noise levels in the center city versus suburbia is noise from
domestic sources. Air conditioning and other appliances may
be more prevalent in suburban homes than in center-city homes.
However=,_ some offset may occur from greater affluence in
suburbia permitting the purchase of quieter 'models.

The natural environment of trees and grass will soften
- the noise level as compared to the -man-made environment of
hard-surface structure. As a result noise generated in the
,center =city is 'dampered less- than =noise in= suburbia.

'Water. Municipal sewage and industrial wastes are
prindipal cause of water pollution in highly urbanized
areas.. The combination of waste water sewers and storm
sewers (found in some older systems) provides an overflow
during storms and in some cases during other peak-flow
periods.

Other Major sourcds of pollution are urban runoff,
sediment from construction, oil spills, and= ocean dumping.
The quality of drinking water may be impaired not only by
the quality of the water going into- the system, but also

,by the maintenance of the system and the material of the
pipes through which the water flows.

Industrial process waste annually generate 22 billion
pounds of BOD load of which one-fifth is discharged into
municipal sewers. Between 1957 and 1968 generation of
industt-al BOD load increased 200 percent while the growth
in industrial production was only 60 percent. This vast
change indicates that technological processes are important
factors in the amount of pollution generation, not simply
increases in production. The review cites numerous cases
of industrial waste pollution ambient water.
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Municipal wastes are the- second largest source of
water pollution after industries. The problems include
municipal wastewater7plant effluents, "combined sewer "2
discharges,- and Urban runoff. The general situation
concerning municipal-plants is that 13,000 -communities
have sewer -systems and of thoSe 10 percent dump the
wastes badk in the- rivers untreated arid 15 percent provide
o,nly primary treatrnent.3 In 1960 only 62.3 percent of the
U.S. population was served by public Sewers (27.5 percent
had a septic tank or cesspool and 10.2 percent had nonWater
carriage or a privy.) In the 1970 census, about 70 percent
of the total all -year- housing had public- sewer connections.
Many communities. are still in need of sewage -systems,
while 25 percent of those that have them discharge partially
treated or untreated wastes into -receiving waters.- The
large cities tend to be the oldest ones with the historically
unplanned and presently overloaded sewer systems. They
exhibit the largest numbers of combined- sewers and the
_pollution problems that go With them.

-Urban run -off is a dispersed,- or nonpOint surface of
pollution-. The range of pollutants is wide with- tbtal
doliform counts _per 100 ml having, been measured fkoms 40 to

240,000 and- suspended solids from 26 to 36,250' mg1%1-.

The- =primary mobile sources of Water -pollution- are oil

sPills and ocean dumping. -Oil spillage has been -ranked= as
the secon mdst important source of -pollution- in the
Chesapeake Bay, according_ to one authority-. /

-Solid =Waste. =Studies -on -the -sources_-of -solid--WaSte

-were- not --cited-, 'but -Some- reaSoned=sconClusions-,_Were-
The- -complexity of the issues-,_ partioularly since -generation-

-arid= 'Collection-are interrelated, leave this =area as- a -high-

priority.- for =further investigation.

Pesticides.- Petticide poIlution. is clearly identified=

-as= td Source-in the- -sense that the- =demand= for pesticide- use-
is identified- with the -causes -of -usage._ This,. -of course,

is- related -to= -solid -waste collectidn.

Legislation

The federal authority -designated- _to erifoLce- -the -national

policy on environmental control is==the Environmental Protection

Agency. This _agency =hat responsibil=ity for the six- natural
environmental =categories =defined previously; -water,- -air,_
-isolid waste,_ =pesticides, = noise -,_ and7=tadiation- (including

-solar energy) -. The -technique- through_-whicn_ this _agency-
-enforces- the -directive_ of =environmental control is= that -of

appl=ication -of -standards-. -These standards- are- then- _applied=

uniformly =to the various -geographic areas= -of the -United States:._
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Before exploring the inherent difficulties of a
procedure of uniform controls over environmentally distinct, sections of the metropolitan community, a brief summary
of the summarized legislation is in order.

Air. Air pollution legislation, in existence since
1963, has been modified in 1965, 1967, and 1970 to form
the present Clean Air Act. Each piece of legislation
represents a somewhat different approach to the control
of air pollution.

The current approach emphasizes ambient air standards
with state irriplementation. The standards are of two
classes; primary standards which are maximum levels of
pollution without health effects, secondary standards
are levels at which no adverse _affects are anticipated
ok known, to exist. The six' pollutants covered are sulfur
oxides,--partibulates hydrocarbons, carbon monoxide,
photocheniical oxidents, and oxides of nitrogen.

The states a responsible fo,:- implementation of the
standards and have b n requested to spell out. plans for
achieving the standards by 1975. The methods used include
emission standards, transportation controls, and land-use
controls. Unsatisfactory plans are returned to the state
for revision. If EPA can not get satisfactory revision,
it 'may draw up the plan for the state.

EPA bas standards for mobile sources but does not,
with the exception of hazardous emissions, have regulatory
standards for stationary sourdes. Emission from *stationary
sources are regulated when the materials have no ambient
level arid when they create the hazard of increasing
mortality or serious incapacitating disease. Regulation
may= require filtering or monitoring techniques.

Noise. The Office of Noise Abatement in the Environ-
mental Protection Agency was established by the Clean 'Air
Amendment of 1970. Additionally, the National Environmerital
Policy" Act of 1969 will exert an effect on noise regulation
in that noise is now a consideration of environmental impact.

Proposed- legislation includes a Noise Control Act.
Various provisions range from EPA to require labeling of
household products and appliances to EPA set standards for
aircraft noise.

Other federal agencies have policies which deal with
noise. Included are the Department of Transportation
(Federal Highway Act and Airport and Airway Development
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Act)_, Federal Aviation 4gency, the Department of Housing_
=and- Urban Development, -General Services Administration, -the
Department--df Health-, Education, and- Welfare.

-Water. The -Water Quality Act of 1965= requires
indiVidual states -to draw -up their own standards which
when approved by 'EPA- become federal-state standards.
This act =was -preceded by a 1956 Federal Water "Pollution
Control =Act which- utilizes an enforcement conference-
_process. Enforcement effectiveness with the early act
was lacking. "The Water Quality Act Of 1965 attempted to
expedite enforcement procedures.

-- In addition -to- the enforcement conference process;
federal -law aided= the abatement .of pollution -by providing
-construction grants for waste =treatment _plants. These
programs are operated in conjunction -with the states. The
direct federal responsibility exists for interstate and-
navigable -water and-where interstate sale of shellfish

1\ -suffers -from -pollution,

-The- -most -recent legislation, -the Water -_Quality Act
of 19=70_, expands =enforcement -procedures available- to=
state and includes a =- section On_ the -control of -oil -poll-Ution-,_
'thus placing- this.:prdblem- -under -federal,authority.

,The _prbposedi 19,12- atendMentt- -to -the- -Water -Pollution-
COntrol r-Aot _utilize the idea-of effluent limitations,. The
proposed _Marine Protectidn= _and: =Reteardhs _-Aat of 1931 -
proVided= for -a 'permit =system= -tor -COntrbi ocean dumping=

with= -EPA as_ the- perinit,.issuing- authority. PropoSed-_amend-
--Ments_ to the Public Health- -SerVice Act= for the
=establishment -of federal -standards- pertaining, to-drinking:
=water an-d-. its -source-.

Solid-=Waste, Solid-waste legislation,lhas been_ _primarily:
directed= toWard- the -development -of solid -waste management
techniques- _and= =providing: technical and: financial _assistance
tb- -s-Olid=waste ItianageMent agencies.

-Envirfinmental -Protect-ion Agency- iprograths relate -to
new collation- vehicies_, =collection- Systems-,_ containerization,
and -era ang- programs. -Other federal; -action_ in:, -sotid:=waste
stiMula es recycling through- the*- _Use- -of tax - exempt bonds.

,Unde hit program,_ :private industry =may- finance recycling
fac/ilities with tax - exempt indUstrial development = bonds -.

i TeStiaide_. The :Environmental Prote-ction- -Agency- -exercises
pesticide regulation through- a- series: -of acts- including4_ Thepesticide
Federal Insecticide,_ -Fun4icide,__ and' =Rodenticide- Actir -aS_
amend-ed; the- Federal Food-, Drug-, and= =Cosmetic _Aet, as--amended;
-and -the -Clean- _Air -Act.

IF-
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These acts provide that peSticides shipped through
interstate commerce must be registered with EPA; approval
for sale requires manufacturer evidence concerning the
purpose, toxicity, and effectiveness of the substance;_
pesticides approved for sale must be labeled clearly

indicating ingredients, methods of application, and.safety
precautions to be observed; interstate shipment may be
halted if the pesticide product is found to be hazardous
Ix) the public; impduction and use of pesticide may be halted
by EPA; and EPA establishes pesticide-residue_tolerance
levels .Lor'raw food stuff shipped through interstate
commerce.

Often federal authority includes Federal-Trade Commission
regulation of advertising of pesticides, the Department of
Transportation regulation of the shipment of pesticides
through interstate commerce,- Food and Drug Administration
monitoring of food for existence of poisons, and the- Depart-
ment of Agriculture prevention of introduction of pests,
into the-United StateS and 'other activities relating to the
control and spread of pests.

Pending legislation would orovide EPA with authority
to restrict pesticidezgusage by classifying and categorizing
pesticides to regulate the disposal of pesticides and
pesticide containers =. The bill would also simplify pro-
cedures for suspensidm and cancellation of pesticides.

Ramifications of Uniform Enforcement

The ramifications =of uniform enforcement of federal
pollution control was explored with the result that some
hypotheses were formulated. The paucity of previous studies
simply produced too little evidence to reach conclusions.

The hypotheses -- which were formulated by reasoning
through the operation Of the system--utilize such analyses
as were available and may be summarized as fpllows: the
application of uniform federal pollution controls would
decrease the mortality rates in center-city locales;
increase the population under age 10 and over age 50 in the
center city; increase the birth rate in the center city;
increase center-city tranpportation problems for the poor
and aged; increase center city housing problems especially
increase housing abandonment; decrease the labor force
participation through increased unemployment, especially
for the black population; increase regional and local out:
migration over tne long-term; decrease center-city population
density; increase particular regional center-city and
suburban densities; decrease the absolute number of marginal
industris; shift the economic base of the center city,
thus creating several unemployment problems in certain
sectors.
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4.Implicitly an opportunity exists for, obtaining the
benefits of enforcement of pollution standards commensurate
sq..th the tolerable side effects. Since in the analyses the
side effects of enforcement were substantially different
from center city, seemingly each set of standards needs to
be explored.individually as well as a part of the whole.

Studies almost always end with, the suggestion for
further research. Of the five areas studied, the center-
city-suburban, differential may well bp-the area most in
need of fUrther research because of substantial uncertaihty
as to whether the cure in some. cases may not be worse than
the disease.
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SECtION-IV
CONSUMPTION DIFFERENTIALS AND THE ENVIRONMENT*

-The- commonly acknowledged problem of pollution was the

focuS of the EPA Summer FellOws study title, "Consumption
Differentials and the Environment." The Fellows sought

other than the popularized air and water aspects of pollution.
They sought a unique and significant approach that would call
attention to the real dithensions of the environmental problem,

- one that would "strike home" to all Americans. The Fellows
.sub-lequently determined that the focus of this particular

study would the consumptive nature of Ameribari society.

)k,

Previously, the problem of pollutiOn in the United

States :had beeri approacheefrom three basic perspectives:

(a) # overpopulation; (bY, emerging and= partialistic technology;

and (c)- the profit - motivated-practices of the industrial

sector 'of, the economy. Each of these perSpectives inherently

suggested its own partidular solution to the problem. For

example, birth= control measures suggested a solution to the

problem of ov *--,opulation; an holistic systems approach, was

and- is advance is- a solution- to the partialistic technology

problem; and Cc !mon-property,,nattral resources are -seen -as
having a greater, higher- level call on them than .just the
profit=seeking- motivations of the private business- sector.

Each of these concerns focuses on & particular aspect of

the-pollution problem. Each of them also calls attention
to the rnuitivaried dithensions of the total pollution.problem,
in addition tb -providing .specialiied insight. One can

easily imagine, then,' that =pollution of the environment can
be solved in "many splendored" ways.

Each of these three baSic perspeCtives, however, fails

to sufficiently address a- more fundamental characteristic
of the American people; the American. 'being, searching- for

ever- higher standardS o=f living, haS shown =himself to be an

acquisitive, -.....,nSurfiptive animal. For example, while the
a United States crintains.only abOut 6 percent of the world's

.ptipulation, it consumes between 40 percent and 60 percent

of the world's resources. A variety of crises pyramid; fuel

'and< energy problems are compounded by dependency on Middle-

Eastern- oils. = Demands -for energy rise disproportionately
fasten=much faster-=than the ability to supply these demands.

Thebe observationS lead -to the realization that the problem

of pollution dan neither be properly nor' completely analyzed

atld understood without taking into consideration the alarming

nomenon of Consumptiondefined here as the usage and

disposal of energy and resources=-that characterizes American

society.

*The research team producing the original report was headed

by Mary Beth Olsen and included Ethan Bickelhaupt, Donnie H.

Grimsley, Pamela Scott and Cherie Sue Lewis.
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Major Phases of Study

Accordingly, the research effort of theEPA Summer
Fellows materialized as a report encompassing seven major
phases of the study -: (a) a consumption model was concep-
tualized and developed in the introduction; (b) a method-
ology was proposed and subsequently utilized to handle theanalysis; (c) data presentations were defined and categorized
for modular incorporation; (d) a top- ten listing of consumer
pollutants was presented and justified; (e)- their consumption
patterns were analyzed; (f) other areas of consumer pollution
were noted; and (g) future considerations for research were
presented in _an advancement -of a theoretical input-output
model for household consumption. A discussion of each of
these sections follows, including the presentation of thefindings of the research.

The Production-Consumption Flow

. In the early stages of the project, the FelloWs felt a
need for a vehicle that wopid conceptualize and coalesce

-the -major aSpects or -parameters of research. Such a vehicle
would be easily\ grasped, as a fundamental truth or given,
and would act as a reference point or -base for the research
to= folloW-. The production-consumption flow became that
vehicle_. A -basic flow: of goods, materials, and services
exists in any society to serve the heeds and the desires of
the populace in terms of food, clothing, and shelter. As
the society becomes more advanced and its basic needs are
satisf=ied, the wish for certain desires replaces needs and
expands to include, for example, recreation, education,
cosmetic medical attention, and- other personal serviceS
and goods. In American society, as in most other advanced,
industrialized nations, this flow of goods and services to
-the consuming ptiblic constitutes the primary basis for =the
entire economy: The strength of the nation depends on and
is judgqd by this higher complex and interdependent, intenr
related / = system of products and services.

The flow of products divides into two basic segments,
productlion- and- consumption; -Production, the first segment
of the iflov cycle, beigins with decisions regarding raw
materials, the collection and processing of these materials,
the industrial decisions to produce certain products in
,:ertain ways, the production of interinAustry products and
services, decisions regarding final, production of consumer
(rather _than industrial-) goods and= services, and lastly-, the
final productip itself of those goods and services. Thus
-the vast interindustry flows of materials and services such
as buildings, equipment, miachinery, and business services
are all aimed at filling certain intermedia-te steps in the
eventual -flow of -products and services to the consumer.
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The connecting steps between production and consumption

include the network of delivery (distribution) and retailing

(marketing) of goods and services to the consumer, including

final purchase of those goods and services by the consumer.

Consumption, the second segment of the flow cycle,

. involves decisions regarding product usage, the actual usage

of-the goods and services, decisions regarding disposal, and

the u2Limate disposal. In the aggregate, the various

consumption decisions and processes constitute consumer demand,

which provides effective feedback for the Various prod ction

decisions. Figure 1, presents the total-production- consumption-

flow. Insofar As this flow is the basis of the economy, it

provides the most comprehensive approach to analyzing the

proWems of pollution. Figure 1 ails° presents, then, the

prodLotion-consumption model. r

The_Model

The production-consumption model is composed of procesS,

decision,.and feedback components. Significantly, pollution

results from every process,,along the now. The first process,

the collection of raw materials needed to make the product,

encompasses the ,excavation of mineral and chemical substances,

the cutting and removal of lumber, the commercial catching of

fish, and other actions- Pollution from excavation includes

such things as acid mine drainage, slag piles as a resultant

solid waste, and pollution resulting from the operation of

machinery and equipment, including pollution from the generation

of eler:tricity as well as from the operation of internal

combustion engines. Pollution from harvestj,ng fish includes

oil-spill discharges from engine operations and solid waste

discharges from boat operations.

The next process in the flow of goods to the consumer

involves interindustry flows of materials which include the

manufacturing of equipment, the Construction of buildings

and -other structures, the delivery of agricultural products,

the-provision of business services, and the manufacture of

intertediary products prior to.. the inception of production

for final consumer demand. Pollution,from the interindustry

egment is characterized by typical air, water, and land

p-blIutants from manufacturing, commerce, and construction -,

as-well as agricultural pollution such as suspended and

disolved solids and -pesticides_and herbicides.

The next process is final-production for the consumer.

=This prodess is defined as including only those activities

arid processes which result directly in goods and services

flowing-to a final consumer; interindustry flows are

-excluded. It includes pollutiOn from the final_production-

38

--.i....=1111111#



of goods as well as from final delivery services, such as
transportation and_ construction of buildings for retail
activities. The resulting pollutants include dissolved and
suspended solids, organic compounds, carbon monoxide, and
solid- wastes.

The final segment of the flow includes the usage and
disposal of goods and services by the consumer, and it is
the first process in-which pollution is directly attributable
to the consumer. Usage poll 1-ion includes pollution from
the use of residential water and land, domestic electricity,
pesticides and fertilizer, automobiles and air conditioning.
-Usage pollution depends essentially on these factors: the
frequency, mode, and completeness of use; extent or utility
-of product usage; and the product's quality or efficiency,
Disposal pollution is the more obvious solid-waste generation.
Product discarding includes, for 2xample, auto, stove, and
refrigerator hulks and other used consumer durables.

The second portion of the model is the decision component.
The decision components of the flow diviae into the two cate-
gories of production and consumption Production decisions
encompass- (a -) raw material decisions, (b) interindustry
production decisions, and (c) final product decisions-
Consumption decisions are (a) purchase-and-usage decision,
and (b) disposal decision- Obviously little or no direct
pollution is generated by these various decision components-
However, these decisions are obviously just as vital in that
they determine thc type and amount of pollution that will be
produced by and result from each of the processes, So, any
attempt to solve the problems of pollution must be aimed at
these decision points becausc these decisions may be regarded

the causes of pollution.

Significantly, the production-conSimption model shows a
shared responsibility for the resultant Pollution- The raw

decision to strip-mine coal sharps the burden for
po ion with the interindustry production_decisioq to
pro, 1 and use electricity, among other things, w4:-th the
decd_ --- of final product ;i.e., delivery to the consumer
and caoon monoxide pollution); as well as with the consumption
decisio-il, of the consumer, who burns the coal and creates
sparticJ.i pollution and otherwise adds to the smog condition.
The cons:7-r decision to purchase ever-newer automobiles,
works bard to the interindustry decision to produce steel,
and earli to strip mine coal.

The ti d portion of the model is the feedback component.
The feedback components consist of the (a) demand and (b)
recycling feedback loops. Of these, demand is the more
important feedback component. Consumer-demand traditionally
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has been viewed in terms of the effects of purchase decisions
only on the final product decisions. The model indicates
quite clearly that demand feedback plays a greatly expanded
role. Not only does consumer demand influence all the
production decisions, but the production chain of raw material-
interindustry-final product shows an interrelated dependency
which explains that any given production decision also
influences those production decisions that preceded it. The
recita, and subsequent assessment, of responsibility in the
coal-steel-auto example is based on the interactions of this
demand-feedback loop. From consumer on back, all Can be seen
to share responsibility for the total problem of pollution.

Recycling, as the second feedback component, is =the
reclamation of raw material or intermediary product for
productive usage once mdre. The solid waste which results
after usage of the consumer item is a function of the type,
frequency, and completeness of the usage method, as well as
the -quality of the product. Various wastes can -be differenti-,
ally reintegrated into the industrial system depending _on the
original quality and upkeep of the =product, the various typ
of Components (i.e., -metals, woods, plastics, and other
synthetics) used in combination to make the produCt, and
differential technologies that are applied' to the recycling=
=process. An assessment of recycling potentialities wOuld
only partially include the ease- -(and cost) of recycling
products, In addition, an emphasis on product quality -would:
extend product life and thus ec.:ontsmize ohs the energy power
and other resources otherwise necessary to reclaim the
recycled product to usable form.

In terms of application -of the ,model,_ -demand: -for -go-ods
and services begins with: the -consumer. His_ demand= feeds
-back into-the -chain -ptocess and- creates -the othet -demands_
for intermediate- -goods_ arid -Services and_ -raw =thaterial-S-, And=,

-to- the -extent that the purpose of -production is-to, satisfy
demands,- demand stands -unmasked: as -the -effective- -cause of
-pollution-. However, even through -the model :places the
greatest -eMphasis- on cons_umer demand, as ..the--effedtive-cautal
agent _of _pollution-,_ it reaffirMs industry':s -and- its accompanying_

technology'rs responsibility in the -creation-of _new -conshmer
items --or hew forms -of consumer -services, Admittedly,, the
model -does -not attempt -to_ quantify- -in -a specific =manner the
relative importance -of each :of these -- factors.- :However,: it
=does- more -than_ _nominal importance -on-the -role- of the -consumer
and- -h -is- independent dealsion=making _process.

ConsuMer demand is exerciSed, in two- dimensions_: (a)-
-the consumer originates -demands -to fulfill basic =needs ffood,_
shelter, Clothing): in- conventional -forms:, _and-- -original
-Consumer needt stimulate pro_duCtion of new items to -fill
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current needs in a- better way; (b) as a result, convenience,
price, and novelty, as engineered by new technologies and
industries, tend to enlarge consumer markets and modify
consumer detand -through advertising. This new production
and ;technology expands present consumer -markets with lower
prices and greater convenience, while advertising brings
new products to the attention of the consuming public andhelps to initiate other needs which it can supply. In a
way, it creates land modifies consumer demand, and- thus it
ever sustains the repetitive flow of goods and services'in
the economy:

The question of who indeed is to blaine for pollution-
and- who is responsible for the _environment is hotly -debated.
Arguments _are based -on the nature- of biological systems,-
-on- the role of industry and economics in the society on 0
the morality of interference with- individual freedom -, and
so =on. -Depending on the perspective, responsibility seems
to -shift from-overpopulation; to industr=ial- organization,
to=ipartialistic technology, to inefficient -or =nonexistent_
-common- =property resource -management.

-Thit_ -Model, -howeVer,_ contribute-S-a _wider. _perspective
and -recognizes= that _responsibility for pollution- and
-environmental :tharfunctions rests With- decisioninstkerS at
all levels._ This _model,. -by =centering =on- the -entire-
ProdudtiOn,,conSumption_ _able to fbcus attention=
on =all the -relevant -fadtors contributing_ to the =pol=lution_.
The- industrial dedisions to -use =particular .production-
methods and: Materials, the -effectiVe= contrOl _mechansms-
-for =common= -property resource- use,_ _the increasing number
-of -constmerS,_ their =mounting- affluence leVelS fundtion
of rising_ incomes and assets)_, and- their resultant mounting=
product -demands can each be -evaluated- as to their influence
Om -total :pollution.

-An- ekaniple of a= consumer _product illustrates- the model
in use Paper lunch- -bags versus -steel lunchboxes serves
as an illustration of this cycle Of dethand, production,
and = use =. Assume-,_ for the sake -of -simplicity, that (.onsumers_
demand: lunch-Containers, and, that two= =kinds =of lunch=
containers _exist, =paper bags and: steel lunchboxes. This_
:consumer -product _demand- -for _lunch -containers -places -deciSion
=demandS_ -on= the- final _producers _who_ :must -decide- which type
of container, paper =or -Metal-,_ -WM ,be_prodhded-._ On the
basis -of _marketing information- the- final producers -- decide
to-produce- some- appropriate -mix of the two :products. The
final -sproduders- then: _place demands on the interindustry_--
prodUcerS for -equipment Id- machinery needed- to-- manufacture
the-,paper -and- steel -which-swill -go into them-. -These demarids,
in= _turn-, !place demands on =the -raw material _producers and
:extractors: for the -wood= arid- iron- Ore -needed. -Differential
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pollution is thus produced at each of the production

processes, depending on the material.

After the consumer exercises his perogative of product

choice, he then uses his lunch container differentially,

perhaps only once or a limited number of times in the

case of the paper bag but:repeatedly in the case of the

metal lunchbox. Finally,,the differential matter of

disposal, either through recycling or just plain throwihg

the container away, determines whether the demand for

another lunch container does or does not reoccur. Adver-

tising may affect or change consumer choice. The model

shows that the flow of goods and services from raw materials

to final disposal is not linear and static, but instead-it

is circular and dynamic and constantly adjusts itself

through the mechanism of the_various feedback loops.

Methodology Design

The methodology for the study of consumption differen-

tials approximated an input-output format. The-data dealing

with the production sequence of the flow chart were obtained

from previous studies by Ronald G. Ridkerl at Resources For

the Future, W shington, D. C. These studies began with

an input-outp t Model of the American economy developed

earlier is th Bureau of Business and Economic Research at

the Universi of Maryland under the direction of Clopper

Almon. This model contains some 185 production sectors,

l26 of whichiare attributable to personal consumption.

The model defines these sectors as special aggregates of

the two- an three-digit standard industrial classification

(SIC) codes/of the U.S. Department of Commerce. For each

of these sectors, the material provided by Resources.for

the Future gives pollution emissions per dollar of output

of each sector in the base year, 1967.

The model divides pollutants into the categories of

air, water, and solids, and further separates air pollution

emissions from heat and power'generation and emissions

from industrial processes. Aix pollutant emissions factors

for coal, gas, and fuel oil derived from several sources

were used to calculate total emissions from heat and power

generation for manufacturing sectors -; fuel consumption

information was obtained from the Census of Manufacturers

(1963). For nonmanufacturing sectors emissions were applied

to the output base of a particular sector to calculate

emissions from heat and power generation. In a similar

manner air pollution emissions coefficients from industrial

processes we -re developed per unit of output. Finally, the

combined coefficients for air pollution emissions of both

types were provided.



To a significant -degree the International Research
and Technology..corporation provided the water pollution
data for- the RFE work in A- -Model for Strategic Allocation
of Water Pollution Abatement Funds.? The data included_
emission factors,Aurban waste water, and runoff, and waste
water from livesto.

Solid waste loads generated by particular sectors in
1967 came from information included in previous studies,
such as one in which Combustion Engineering, Inc.,
developed.solid waste coefficients by dividing waste
loads by output base. .

The core model was presented through a series of
input-output equations. The equatidns represented total
outputs (the 185 production sectors), intermediate and
final demands. The direct and indirect requirements per
dollar of final demand, in short a presentation of inter-
industry transactions, were developed.

Basic Data

The basic data for consumption expenditures was taken
from Expenditure Patterns of the American Family developed
'by the National Conference Board in New York in 1965. The
National Conference Board (NCB) data was collected through
a survey conducted by the Bureau of Labor Statistics of
the 'U.S. =Department of =Labor to determine average annual
family expenditures for the years 1960 and 1961. The
survey is..based on a representative cross-section of the
nation's= nonfarm population.

In working with the production-consumption model the
Fellows reconciled the consumption categories in the:NCB
data With the product categories in Almon's "pollution
from produCtion" data in The American Economy to 1975.3
On the basis of all information the Fellows painstakingly
developed an original classification of sectors by product
usage in conjunction with the NCB consumption categories,
and they noted sectors which were not classifiable for
further consideration.

After organizing the final consumption-production
categories the Fellows calculated consumption patterns by
groups. They decided to use proportions of the fam--_,y
budget spent on each of the ascerta =ined categories to
update these proportions to the year 1970, rather than
use the actual =dollar figures. Therefore the proportion
of the budget spent for the consumer categories differen-
tial inflation in product categories would reflect the
increased family income and the actual rate of inflation
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in the economy as a whole. The F' llows organized NCB data

on consumption by different groups into its appropriate
consumption-production category,- an developed charts to

show proportions of the family budge\t spent for the

reorganized 48 product categories by\different consumption

groups in terms of region, age of heats of household, and
income' for the United States as a whol for 1960.

The 1960 data on consumer spending ompiled by the

Bureau of Labor Statistics was the last c plete survey
which explored. differential consumption pa terns by the
analytical groups chosen for the study, by egion, age

of head of household, and income. To develo 1970 proportions,

a wide range of information sources between 1 60 and 197C-

were integrated into the updating effort.

Pollutant Categories

In= the data- =presentations included were- -the to on .

pollUtion =by each = of the 'product -categorieS: for -12= categories-

=of pollutatttS,_ under the three -major -headings= of -Wa er,_ air,

and solid -Waste= Water -pollutants included -`biological

-oxygen =demand-,- ,Susperide&-solidS, 'disSolved-=Selids,_ _p)Ixosphate

compounds,_ waste- water, -and::nitrogen* _Air pollutants_

indluded- =partitulate=oitroUs =oxides-, -Carbon- -monoxide,

hydrocarbons -i _arid -sulfur -Oxides-. -The= -Soli&--Waste- =category

included=, no itemized pollutants . The findings- -Showed that

the top 10- -(of 12); =categories- -studied- representedz-only 30=

Percent to 55: percent _Of -all _consumption- expenditbres,_ yet

=65= _percent to- 90- ipe rCent =of -all pollution= In-eadh category-.

These- =percentages- imply that =efforts= t6- combat =pollution -can-

and- probably -shoUl& -be -Concentrated _on_ thbse -few-consumer

commodities that result in- -the-greatest -pollution- .In-

general,- agricultural produtts- -are- the- preponderant source-

of =water =pollution-- =Utilities -, _houSing, and= automobile-

Products are= the major =contributors to air pollution-,_ and

they produde, _the _bulk ( =80- pereent) =of the- -sdlidwaste -

pollution-. `(Utilities- ,_ .housing, and- automobiles: -contribUte

primarily inorganic solid-Waste agricultural _produatS'

-cbntribute primarily- organic solid waste.:)-

Top -Ten7=Consumer :PollutantS__ and Their -Consumption- Patterns

=Certain -categories -of consumer items -reappear at the,

top-of -each= =pollutant list with Significant -frequency. Ten

-high-consumer polluting_ industries -are- =shown- in= Table 1

The= categories -depicted= in_ Table -1 could= =be- _considered:

-responsible for -a-major portion= of pollution- in the

economy-,_ and- consumption- patterns_ for =these items-must

-become the focal point in- any discussion -of reducing-

pollution -by -reducing consumption of -highly :pol luting: items



The Fellows examined consumption patterns for the three
'main classifications of regiOn, 'age of ,head of household,
and income in relationship to the top 10 list of- consumer
pollutants -. In terms of income, the two highest income
groups (over $10,000 per year) overcontributed to the
pollution problem by their consumption of these 10 items.
These two income groups, comprising 44 percent of the
population, contributed an average of 65 percent of thetotal pollution for 'these 10 items. The two lowe:-. income
group, earning under $5,000 per year, containing 29 percentof the population,. contributed an average of -only 10 per-cent of the pollution. The consumer items that the lowest
income group contributed the most pollution were food andshelter items (or necessities) while the highest income
groups contributed the most pollution in insurance, apparel,
autos, and= toiletries (or, as can be surmised, the luxuries).

In terms of age of head of household, the group with--
heads of households 25 to 54= years' of age overcOnsuMe
compared tb their epropOrticin :of the population, ,ESpecially=high is : the group with heads of households aged 35 to 54
which =botiptiSeS 38 percent of the population but aVerage
49 percent of the aggregate consumption expenditures and
therefore Contribute 49 =percent of the pollution. Interest,.ingly, the group with heads of =household 55 =t0 54, years old

1-13a-lance neatly ,at 17 percent of the consumption =expenditures
and 17= percent of the population. The two extreme groups,
With age of head of houSehold either :under 25 or over 65,,
bOth =underdOnSume relative to their percentage of the
populatiOfr. The over -65 age-group is especially notable
because it comprises 19 percent of the = population and
averages only 7=percent of the aggregate bonsumptiOn
expenditures. Food and shelter commodities are their major
or highest ;proportional expenditures; for the 35 to 54= age-
group, apparel, insurance, and =toiletries are higheSt.
Thus, if pOlIution is to be reduced' through a reduction in
consumption expenditures, attention should be focused on
those groups- who consume Most heaVily, o_r those in which
the age of =head: of =households are 25 to 54 years old.

The =northeast and: nOrthcentral regions Overconsume
relative to their= roportionS of the population, Comprising
24 :percent and 27 percent of the population respectively,
they Contribute 2'7 =percent and -29 =percent of the consumption=
expenditures and: therefore those :percentages of the pollution.
The ,South,Tever, contributes less than its share of
consumption xpenditures. This fact may result partly from
its lower :Median income ($6,445 per year versus $8-,511 in
the northeast and $8:,:21412 in the =north' entral region-, and
$7,976 in the West)=. Between= regions the differences in
proportional consumption expenditures re small, and

45



differences in specific consumption categoriea,are random.
A:more detailed analysis of consumption patterns yielded
no additional information. The Fellows concluded that for
.a reduction in pollution by an alteration in consumption
patterns, concentrating on income and age of head of house-
hold consumer differentials becomes more relevant than con-

.

centrating on regional differences.

The Fellows analyzed the consumption patterns of the

top 10 consumer pollutants to assign responsibility for
pollution both to decision-makers in production and-to
consumers who demand the final products. Viewed in this
perspective one can reduce pollution (a) by changing
production-methods and materials and (b) by altering
consumption patterns.

Analysis revealed that many polluting products are
those which are essential to health. Thus any change in
consumption patterns will have to take place among specific
food substitutes rather than between food categories.
Other high polluting products reflect the desire for comfort

.and economic security. To alter consumption patterns in
these categories should be somewhat easier than in essential
food categories, nevertheless such changes will be difficult
even if they are deemed desirable because adequate substitutes
would have to be provided.

Despite overconsumption by the higher income levels,
in terms of policy-making the Fellows recommended that little
consideration-should be given to the consumption levels of

either the very high and very low income levels because-of
the small size of these groups in relationship to the massive
middle class America that significantly impacts the -pollution-

problem. National policy must look to the causative forces

If the nation is to reduce pollution levels -by altering

consumption patterns.

Analysis Limitations

The type of consumption-pollution analysis employed
carried three important limitations. The first was the
masking of highly polluting industries. The input-output
analysis used is concerned with and emphasizes final
consumer goods, the pollution by interindustry producers
was distributed over those consumer.items to which their
production process contributed.- In the paper, auto, and
_electrical energy generating industries =, a mejor portion

of their output is delivered to other industrial users
and producers, and the analysis also attributes that
portion of their pollution. The policy-maker is confronted
with difficult assessments in the possible trade-offs in

consumer items. Choices'would be most difficult without
elaborate evaluative mechanisms.
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The second limitation deals with imports. Some U.S.-
produced goods were exported, yet the pollution was not,
in the sense that-it was distributed over the total amount
of goods purchased in the United States. Thus on some
*items, especially those heavily exported, pollution caused
per dollar of item bought was higher than it should have
been. Counterbalancing this ratio are the goods imported
to the United States with a pollution counts recorded
against them. I =f they balance each other, the net pollution
effect is zero. However; this subject appears to warrant
further study.

The-final area of concern deals with the spatial
distribution_ of -pollution.- One of the most important
variables in pollution severity is the concentration or
dispersion -of- pollution sources. If the pollution is
'dispersed -over wide areas, the natural ecological system
can more easily deal with the pollutants, Pollution
problems are amplified by the concentration of pollution
in smalI-areaS because=condentrations and-Interactions of
pollutant reinforce strains on the environment. Again -,

available data were inadequate to the task of this analysis
becatIse it dealt only -with the total amounts of pollutants
put,into the environment by various industrial trocesses_

The study of the use of -the product by the consumer
was to be the second major component of the consumption
=Model. However, a brief investigation of the categories
of consumer product usage, water, electrical energy, and

_transportation- revealed that the magnitude of the effort
required to adequately evaluate pollution impact of consumer
product usage was not within the capability of the research
team because of. time and re- source limitations, not to
pention the difficulty of obtaining readily available
-pertinent data, Notwithstanding, the Fellows developed
alimited-number of generalizations from these brief
investigations but they could not adequately support them
by thorough research, The Fellows reportedthese topics
as requiring further substantiation by empirical. research -:
They included residential and and household water consumption,'
houSehold electrical energy consumption, and use of trans-
portation systems by socio-economic classes.

The solid waste component of the consumption model was
the final stage of the product flelNt. Solid waste generated
in= the industrial and agricultural production of consumer _

items bad_ been taken into consideration in the production
component of the model. The remaining part of the solid
waste component left to be analyzed was that portion of
Solid waste generated by the residential sector. A survey
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of available research in the area of differential residential
generation of solid waste revealed only a very-limited amount

of ,pertinent work.- The Fellows could make no national

generalizations. The nature 'of the research was -such that

it was not representative of frthe nation. Residential solid

waste generation would be andther propitious area for future

research.

Other Considerations for Research-

Other future considerations for research include a
theoretical input-outPut model for household consumption.

Such a model would suggest a means of assessing 'differential

pollutants and their sources. The effects of household
Could be traced from consumer buying patterns through

product utilization habits, with accompanying energy
usages, ,to the eventual waste or disposal of the -products

consumed. In attempting to set up' a consumptive model of
pollution, the Fellows found one essential piece of
information lacking, that of differential usage of products.

Consumer usage, wadtage, and disposal warrants much mOre

study.
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.SECTION V

OUTDOOR RECREATION AND THE ENVIRONMENT*

The work ethic is under challenge. Americans increasingly

look to their nonwork lives to fulfill needs not met by the

job. While to many the merits of continuous labor and

accomplishment are devices and the capacity to obtain and

and hold a good job is the test of participation in society,

the 'shifts in emphasis and changing values underlies a leisure

boom.

Some of the shift results from disenchantment with the

repetitive piece-of-the-job work of an industralized society.

The nature of the work is a strong influence on whether the

incentive is for pay only or for such things as accomplish-

ment, service, and status. And, many'of those individuals

, who achieved a sense of identity in their work as well as

pay are reacting_against what in a contemporary society is

Considered as an excess of work.

The rise in leisure spending is an indication of the

extent of the boom in the activities- For example, one

report indicates a move from 1967 expenditures on recreation,.

sports equipment of $96 billion to z 1972 projected expendi-

ture of $18 billion. Another indication of the boom is the

increased participation in outdoor recreation. Tor example,

the National Park Service visitor count moved from 140

million in '967 to 172 million in 1970.

The increasein activity is associated with increasing

population and incri.asing participatiebn rates. There are

also differentials in participation according to age groups.

The younger groups are high participants, and in recent

years the median age of the population has shifted downward_

Increases in leisure time also buoy up leisure activity-

Reductions in the ,length of ,!Ie work week, increases in

paid holidays, larger vacations, and early retirement all

foster increases in leisure activities.

The rise in pe.Fsonal disposable income has been another

factor as has higher levels of-educational attainment. Add

to -th &s the increase in mobility; and the resulting boom is

obvious.

The impact of the boom includes a heavier demand-on

existing facilities and a demand for additional facilities.

The potential strain on the ecological carrying -capacity

is an environmental concern- This study focuses'-on the

relationship-between outdoor recreation and the-environment.:

*The research -team producing the-original report was headed-

-by Benno Kimmelman and included-Keith-Bildstein-,.-Paulaujak,

William Horton, and-Mary Savina.
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Outdoor Recreation on Private Land.

The private sector is playing a major role in providing
outdoor recreational opportunities for the American public.
A wide diversity of recreational enterprise and environmental
effects already exist.

Private forest lands provide substantial opportunities
of which much of the public is unaware. 'Ample resources
are available, but bringing sucti-resources into use presents
some problems. Some forestry firms have no objection to
picnicing or hiking but are not prepared to provide support
facilities for organized recreation, such as sanitary
facilities and electric power. They are reluctant to charge
- the public for usage which is free or at under cost on
public land.

Potential liaoility to visitors is another discouraging
aspect to public use of private land. Additionally, some
companies report substantial damage through vandalism.
Apparently, the use of such lands needs to be managed.

Private camp grounds provide excellent examples of
management, both good and bad. It is a blooming business-
-Franchised campgrourds with cross country reservation
systems facilitate the rising us: of such facilities.
However, sometimes the industry of use and mode of use not
only adversely. Affer the enviionm,:nt but also destroy the
very benefitsbeinc- sought.

Ski resoirts, J.not'ler boomina business, have similar
problems. The c!) ratter development required for ski
resorts may be mori (2 magin,7 to the environment than say,
camping- Thus, the sophisti: tion of design requirements
is greater. Th .,Audy examines several examples of problem

appi:aches.

The issues raised include ecological balance, and
fiscal cost-revenue operations. Sometimes the issues are
based on different value judgments and aesthetics; the
aucstion becomes one of whose costs and whose benefits.
But action results from opinion steMming from activism of
environmental groups and in some case state regulation.

Second homes provide a different dimension to recreation_
The majority (63%) are used on a seasonal basis, while many
(28%1 are used intermittently throughout the year_ -A small
perdentage (61) are used for retirement. The dimension
differs because the home may be used in conjunction with
other recreational facilities.

51

5 -1



Second homes are generally within reasonable travel to
metropolitan areas. The major difficulty seems to be that
second home developments generally have the same problems
that are found in urban settings. Some examples are ,
discussed in the study. Public and private centers Procedures
are discussed. .

Theme parks, amusement parks built around' a unifying
idea, are a recent development. Currently 12 such paps
exist and at least 8 more are in the planning stage.
Disneyland, the -first such park in the United States,
opened in 1955. Its attendance the first year was 3.8
million persons; In 1971 it was 9.4 million persons.

While not all theme parks operate on such a scale,
the size is such that each of them exerts a substantial
impact. The nature and extent of such impact is discussed
with particular-reference to Disney World, an enterprise
in Florida which again is not typical. The discussion
covers not only the internal provision of public facilities
"and disposal of waste but also the external impact on
economic and community- development.

In discussihg the roles of private enterprise the study
provides some recommendations for providing recreational
opportunity without haim to the environment.

Outdoor Reareation in Coastal Areas

The problems of outdoor recreation in the coastal areas
are inextricably intertwined with problems of intense
population concentrations in the coastal areas. In 1970,
85 percent of the U.S. population resided in the 30 coastal
states, and 49 percent of the population lives in the
coastal counties.

Increasing demand is being made on what are already, in
many cases, inadequate facilities. The .study cites figures
indicating substantial increases in use of recreational
facilities.

Most of the demand is in the form of 1-d outings.
Shorelines within a few hours drive of heavy optilation
concentrations get some very high peak attendances. As
might be surmised, the demand is highest on weekends and-
-holidays.

The shortage of supply is related= to the limited amount
Of suitable shoreline in proximity to the population and. t e
fact that only a portion of suitable shoreline ieunused
federal and state authority for publid use. In some cas
the = publ=ic has no access .to public beaches because of
intervening_ private property.

ti
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The intense use of shoreline land leads to man-made
changes along the beach that may result in erosion. In some
cases substantial amounts of beaches are lost.

The environmental impact also results from the dumping
of industrial and domestic waste into the water. Problems
include those emanating from concentrated waste from chemical
and thermal pollution as well as untreated domestic waste.

Improper use of motor vehicles on the beach may cause
significant environmental damage. Dune buggies have torn
away grass vital to dune ecology, and the noise has a
disturbing-effect on shore birds. Nesting sites and feeding
ground are destroyed.

Intensive use of shore areas bring the urban problems
such as those of trash and inadequate sanitary facilities.
Because of trash may include unused food, it may create
serious difficulties in the natural food chain for birds
and other wild life. These problems are in addition tc
the usual water pollution.

Development -of- more shoreline already-publicly owned-
= would- ameliorate some of the ,_robleMs. Acquisition Of-more
shoreline for public use, an approach whichisbecoming:
increasingly-more expensive would also-be of-aid. But
incteasing=the supply is not sufficient. More sound environ-
mental management policies are necessary to protect the
=environment.

The study provides an example of a shoreline plan which
includes industry And population distribution as well as
agriculture and energy supply. All of the sectors are
combined with a recreation cycle in a design, to produce
little pollution and a minimal effect on the environment.

Outdoor Recreation in Urban Areas

The review of the research on outdoor recreation in
urban areas emphasized the inadequacy of outdoor recreation
in urban areas rather than the environmental impact of the
bodm in the demand for facilities. The environmental
effects discussed were mainly those of the beheficial,9ffects
of the parks and recreation with some related pollution
problems.

Dif=ferential Participation Rates. Various studies cited
indicate that the availability and usage of outdoor recreati-
onal facilities differs significantly among various locations
in the urban area and among the population groups with such
factors an income, age, and sex. The analyses problem are
confounded ,y a variety of measurement problems.
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The standards generally used are inadequate. The most

common measurement of acres of land in recreation, acres per
capita, and number of acres deal with a physical supply
without a quality measure so that the availability of the

service is not quantified. For example, the services of a

crowded playground differ substantially on a per acre basis.

The addition.of money invested per capita is of some aid,

but the measurement of availability Of services is still

deficient.

Attempts have been made at development cif city recreation

and accessibility indices, but these have been frustrated by
methodological problems especially data collection and

classification. Notwithstandiny these problems some measure

of availability was possible.

The result is that the center-city resident has

relatively little outdoor recreational opportunity as

compared with the suburbanite. Part of this differenece.

results from the competition among alternatiVe land uses.
Recreation land-use stands its best chance where the land

in question has been rejected for other uses (usually
because of its physical characteristics affecting develop-

ability) . Thus, the most valuable closein land is least

likely to be used for outdoor recreation.

The demand for urban recreation is commonly measured

in terms of population size, need (as reflected in desire),

and participation. Measurement problems have led most

studies to use population and participation rates. The

state of the art review, however, emphasizes the need and

desire.

Among the findings are the following: Population apifts

while providing a relative decline in population totals fqr

central cities has increased the concentration of poor, olX,
black, and one- and two-person households in =the area of

low availability of public outdoor recreation. Low-income

families generally have low participation rates for most of

the outdoor recreational activities. The more, densely popu

ted areas generally use the recreation areas more intensely

and the nature of use varies with the character pf urban

location.

Using present participation to assess potential usage

becomes quite difficult. If supply is dealt with in

physical terms of facilities and demand in use of facilities

then demand exists only when supply exists. The difficulty

is that latent potential use, particularly in differing

recreation forms remains latent. The study indicates that

neither design of parks nor personnel are really attuned to

the market.
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The studies discussed concerti the nonresponsiveness of
parks tro contemporary needs and the presence of problems
such as crime. The underutilization is thus not simply a
disinterest in parks and recreation but possibly a case of
inadequacy in services available.

Environmental Impact. The study discussed the environ-
mental impact of the urban environment on the people who live
in the city. It emphasizes the zelief provided by recreactional
land. The study also discusses the impact of the urban
environment on recreational land.

Impacts noted include: Snow- removal -based on salt and
other chemicals which adversely affects soil and trees;
additional damage to trees from vandals, motorists, and

_1 maintenance crews; additionally the "heat island" effect of
heat-absorbing building materials. Beneficial impacts
included the contributions of urban vegetation to air
quality and the reduction of noise levels through use of
green spaces. Urban vegetation may also assist in- controlling
water pollution.

The section concludes with some recommendations for
'alleviating- the current situation of generally inadequate
'urban recreation facilities. The recommendations deal
with more equitable distribution of available recreation
services and other aspects implicit in =urban management as
well as the need for further research.

:Future Recreation Trends

_Future- recreatiohrends indicate a difficult process
6f -balancing an increasing number of- par = ticipants with the
envi=ronmental- considerations. All Of -the- factors contributing:
-to- recreation-al demand-----leisure -time, education, -disposable
income -, =population- growth and mobility-are forecasted- -to-
increase and _will result in increased _participation.

Demographic Factor. Population projections of the
Bureau of the Census indicate population increases from
1970 to 1980 by 16.9 percent under Series B assumptions
and n.3 percent under Series E assumptions. The increase
to the year 2000 is projected at 58.4 percent for Series B
and 31.5 percent for Series E.

, In either case, unless the supply of facilities is
greatly expanded or the access to facilities is severely
restricted the number of participants and intensity of use
may threaten the reusability of the recreation resource.
The increasing populations intensifies the problems of
congestion and ecological damage.
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The extene-of the impact of the numerical increases is

influenced by the age distribution. The effect is difficult,

to assess. However, one analysis points to the negative

effect of increased age upon the participation so that the

Series E projections infer substantially less of a public

than the Series B projection.

Irrespective of the series used, the assumptions
'generally used are an increasing population concentration

in metropolitan areas. The concentration is forecasted to
increase from 71 percent in 1970 to 85 percent by the year

2000. The metropolitan areas of high concentration are
particularly susceptible to increasing numbers. Fbr

example, in 1970 44 percent of the population lived in
netropolitan-areas of 1- million or more. The Series B
projection indicates an increase to 65 percent by the

year 2000 or 63 percent under Series E.

The consequences of such increases are related to the
already heavy demands in the areas of heavy population

concentration. Because many of these areas are along

the =coast and hence the increasing coastal problems are

intensified.

The studies indicate that professional and - white- collar

workers with advanced education and with associated incomes=

are the most active outdoor participants. Since professional

and t- chnical jobs aie expanding twice as fast as the total

labor force and education and disposable income are on the

rise, the expectation is for substantially increasing

participation rates.

InOreased Leisure Time. Increased leisure time obviously

affects the demand for outdoor recreational facilities.

However, the form of the available time is of substantial

consequence.

Increased time at the end of the day provides some

opportunity for additional outdoor recreation. However,

increased blocks to time such as a 3-day weekend create a

substantial change in recreational facilities requirements.

The federal legislation on Monday holidays has provided

most industries with a-3 -day weekend 5 times during the

year. This 4-day week for 10 percent of the yeaa. has

produced a- substantial effect on leisure travel.

Moves to the 4-day week as a standard practice are

already evident. Typically it is a rearrangement of the

40-hour week into =4 10-hour days rather than 5 8-hour days.

Organized labor, however, is looking for the 5-day, 32 hour

week.
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One study on effect of the 4-day week was based upon
interviews with employers at 13 firms during July and August
1970. In the sample, all free-time activities increased
during the longer weekend. The most significant gains were
in the participant activities (travel, fishing, and hunting,
athletics, swimming, and boating). The striking increases
were in travel (152%) and boating (319%).

Obviously, the study provides only one-clue to the
potential use and it is not sufficient for generalization.
The other considerations are for time of the year, locality,
and the like as -well as the nature of the 4-day week.
Alternative patterns of what 4-days may exert substantial
effect on the intensity with which facilities are used.

Other aspects of increasing leisure time are increased
vacation time and increased number of holidays. Some-
collect:ie bargaining contracts are providing 5 and 6 weeks
of vacation for long-service employees. Plant shutdown
between Christmas and New Year's are also increasing as are
the number of paid holidays. Some = unions have gotten up
to 13 and 1 -7 paid holidays.

Early retirement is another boon to increased partici-
pation. Some contracts have early retirement with full
pension benefits at age 56 with 30 years of service.

Not all recipients of lessened work time requirements
opt for recreation as compared to work. Some get second
jobs or increased time on second jobs they already have
But, the stage is set for an increase in participation
of substantial magnitude, and much of it may occur in the
most extensive-use time which is hardest on the ecological
balance.
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SECTION VI
ENVIRONMENTAL MANAGEMENT*

Envirpnmental management is. one of those dedeptively
simple terms that unfortunately, conjurs up innumerably
different connotations in different people. As a result,
contemplations and discussions of the concept lead researchers
"down a rose-colored path to a bewildering arr4y of environ-
mental as well as managerial concerns. For example, does
environmental management mean unidimensional administrative
management by one public agency over one component of natural
resources, such as water quality control? Or, is environ-
mental management multidimensional responsibility for all
natural resources that cuts across all public regulatory
and other governmental budies!at all levels of local,
regional, state, and federal participation? Just exactly
whose responsibility is it, and what exactly does it cover?

=Disciplinary- Viewpoints

=Conceptual cons-iderations -such -aS_ -these =were- amonge the

most -diffiCult -ear=ly _aSpedtS-of the -envirOnMental =management

-Study._ The- EPk _Summer Fellows basidally-detertined: at the
Outset to---define -envirdtimental -imanageinent. -This_ =definition-
vat- _aocomplished= partiallyIbY identifying -and -- examining = =who

maS- -performing_ environmental -Management, andemhat their
roles- were-. Accordingly,_ the- viewpoints-of -edologists,
=eoonomists, -systems analysts, political -scientists-e, and legal
:theorists-mere- reviewed-. Reference_ sources and.iinaterials
were identified and= collected- in_ order -that:, at a= miniMum-,

=the zbackgroUnd- -state-ofthe-art on- the -subject might be
-dOcumented. -The -state -of -- the -art _was =the- first --purpose,
=and- accomplishment, of the summer -study.

-Data- -collection: and= -synthesis as =well as continual
study -ancl_analysiS -of the -diverse materials- Produced._many
Mentally frustrating periods-. Intensive-grappling-with-
interpretations of the- term-enVirdnMent =man-Sgement-including
concepts of the FerlowS- aS -Well as= those =of the -"expertS"--,
alon-grmith its _appropriate range -and depth -=of ,content,_
highteneds -these. -fi.ustratiOns. They :sought an analytical
breakthrough _but it -was always intermingled= with- other -highly
_personal -frustrations- inherent in -the- 24-hOur -resident,:
small, _research7.-intensive-,= group -_process_ that -was situated
In a rather idyllic,: pastoral =campus= =setting_ within -the
-icity_ricOnfines of Washington,- =D. -C.

*The research team producing the original report was headed
by Larry A. Nelsen and included Robert Blacksberg, Michael
Freemark, Karn Otteson and Katherine Platt.

58
64



Definition

An early and most challenging purpose Of \the ,youthful,
five-person research team was to structure an analytical
framework as a classificatory beginning for later evaluative
efforts of environmental management. Within the obvious
constraints of an 11-week summer program and the limitations
of available manpower, the Fellows logically determined
that the research design should be limited and defined.
Accordingly, they defined environmental management as the
guidance, direction, and control by the government of the
use-o natural resources through the employment of certain
tools, and eni,rironmental concerns were viewed as the basic O'
categories of natural resources: air water, land, biological
systems, minerals, and energy). Management was clarified
as the role public responsibility, including local, city,
county,- substate, state, interstate, and federal adminis-
trative structures.

The approach taken by the authors was a theoretical and
yet present-day definition of environment management, one
that would be logical, consistent, -defensible, and operational.
They defined an environmental manager as any public figure
who had power or authority over certain elements of the
natural resource environment. This definition could readily
guide =their classification of present-day environmental
management efforts because it specified a set of activities
which came under the authority of the environmental manager.

Classification Schema

To carry- the methodology from classification to analysis
and evaluation, the Fellows sought a means of linking environ-
ment and management together in a conceptual system of
environmental management. They determined that the tools
employed to carry out the public responsibilities of environ-
mental management provided this link. These tools include
the cour-ts,= economic measures, regulatory requirements, publia
investment and grants, and interagency requirements. Thus
environmental concerns were joined with public management
structures through the "tools" of environmental management,
thus creating a threepart classification scheme for study
organization and subsequent component analysis.

In further clarification and development of the classi- I

fication scheme, the Fellows determined that the environmental
concerns of air, water, land, biological systems, minerals,
and energy controlling three types of impacts were: (a)

residual= and adverse impacts; (b) supplies, consumption, and
beneficial impacts; and (c)- resource recovery, recycli ng, and
restoration (uniquely- labeled the four R's) . The pub is
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management structures included and .embraced city councils,
managers and mayors; county boards of supervisors and county
executives;= local departments arid,agencies; state governors,
commissions, agencies, superagenciesi boards; federal,
presidential, and congressional offices and agencies; and
local, state, and federal courts. The environmental manage-
ment Classification of tools stipulated the dimensions of
the variety of actions of the courts, economic and regulatory
measttres, public investment and grants, and interagency
meas*es. Together, these three descriptive dimensions--that
is, enVironmental functions or concerns, public management
structures, and the array of adhesive, managerial tools- -
combined to form the classification table. All of these
component parts constituted the first level of evaluation.

Levels of Evaluation
Each report was to make three levels of evaluation and

ach level was to raise the analysis of environmental manage-
At. to an even higha. degree of sophistication. At =the

first level of evaluation a three-dimenSional table was
formed which listed on= one axis the governmental Structures
(or agencies) responsible for the job of environmental
management; on the second axis the tools which the environ-
mental manager could use in managing the environment;- and4
on the -third axis the functions (or responsible con_cer_ns)J of
the environmental manager, including, for example, air
pollution control or land-Tuse management, without the broader
and basic environmental (natural res_ource)= caregories of air,
water, land, biological systems, minerals, and energy. The
classification table represented a new approach in ordering
a logical framework =to= assist in the subsequent evaluation
of environmental management programs.

Specifically, however, the evaluation needed a standard
against which-present-day environmental management efforts
would be measured. After great difficulty, the Fellows
determined that the definition of environmental management
needed amplification to describe a desired state or goal of
"what should be," rather than merely "what is" or what
present exists. Consequently the term envirological
management came to describe the state of what environmental
management should achieve. They established five criteria
as objectives which the environmental manager must balance
in order to achieve envirological management. These five
criteria are human health, economic growth, social growth,
ecosystem balance, and aesthetics or amenities.

Unfortunately, time did not permit the examination of
particular combinations of all entries of the three dimensional
table. Thus the reader would not know exactly how well local
health department control of air pollution through damage

6:
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taxes would work, but he would learn something about local
health departments, air pollution control, and damage taxes.
He Would also have a frame of reference with the triad base
of structures, functions, and tools to later begin his own
analysis and evaluation.

Findings of the Study

Overall, the classification table worked reasonably well.
It provided a coherent ordering to the dimensions of environ-

---mentalmanagement_._ _However, entries comprising the tools
dimension required greater refinement than was accorded to
them in the study. A more discrete delineation would
immeasurably aid the more sophisticated tiers or levels of
evaluation to follow. For example, many different types of
incentives, with many degrees of application,- are available
to a superagency -(i.e., a state environmental protection
agency) to control energy consumption. Yet the study did
not provide a greater refinement of given incentives as they
were identified in various environmental programs. For
many of the broader-category tools, subdivision 'of an entry
would be recommended for sharper focus and clearer analysis.
As an indication of the complexity of -the succeeding levels
of analysis and evaluation, however, the addition of one
new entry adds 500 cells to the table.

With respeat to the evaluation of structures, greater
variability -exists among governmental agency formations,
whether state-to-state, locality-to-locality, or agency-VD-
agency. Thus, authority and responsibility vary, as does
capability and subsequent performance. Measurement and
judgment is necessarily general rather than detailed, for
examination of these structures in all of their ramifications
had to be limited. Therefore general characteristics are
noted rather than specific ones.

The classification table acted merely as a guide to
actual evaluation or the testing phase rather than as a
detailed= set of procedural specifications. Consequently
evaluations were unstructured and subject to little contrOl.
A, failure resulted in= adequately assessing- the validity of
-the testing -process, and hence called into question the
validity of the evaluations themselves. Subjectivity of
judgment softens the contribution of the report.

In Particular, the study failed- to focus on speci-fic
environmental program elements in the testing phase inter-
Views. In fairness, the research design stipulated the
unstructured,_ random, open- ended interview. Thus, the
testing process was not subject to validation. While the



Fellows were reasonably .sure that the clIassification table

itself works well on the basis of general design, they

could not confirm the statements made in` the 'evaluation

of the tabular entries, the "cuts," or the cells.

In terms of study methodology, obviously much is to

Oe desired. Grasping concrete results is difficulty. Yet,

the subject of environmental management itself is incredibly
broad, wide-ranging, and complex, and deserves a fresh,

thoughtful approach. Admittedly structuring a comprehensive
evaluation - -not an evaluation of one agency or one program

-or-one- function -or--task.,=but_of_the entire subject
certainly not easy. In this regard, certain other findings

of the study may also be useful.

The study revealed that generally environmental
managers performed their tasks with, some success. However,

given America's pluralistic society in which each person
performs certain- specialties =with specific responsibilities
,aggregating into an uncoordinated whole or total picture,
the results of environmental management are also foreordained

to fragmented effectiveness. In this manner the- environment

it -no different from- any other management Subject. Its

piecemeal management effortS dealing with piecemeal problems

achieve, at best, piecerheal solutions.

- -Depending on. the grasp and scope of the -Particular

environmental_ manager, managerial performance ranges= from

the standard carrying out of the specific environmental
mandates and tasks assigned to the creative interpretation-

of the agendy and ,environmerital responsibility,. To the

extent that the particular environmental manager has his

Own shop -under control, he can engage in a broader style

of management encOmpassing- longer-range strategic and

anticipatory planning. -He can adequately prepare
agency for the necessary coordination With rothersN roles

in- related environmental matters and -can marshal); the full

Scenario of plans and= resources_ which gives coherence and

direction or a =- fuller meaning of mission to -his agency.

However, the Fellowt found that the subject of environ-

ment is rather a_= new phenomena. Similarly, the bureaucratic

structures that have arisen to carry- out the mandates of =the

new legislation dealing, with environmental problems =have

ill - defined lines of authority and unclear responsibilities.
Managerial creativity takes on a new meaning, and a difficult

one, when interpreting an agency's Specific environmental

responsibilities. The age-old bureaucratic phenomena= of a

youthful agency Struggle for power and influence contributes
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to this unsettled condition. Control of environmental
programs means receipt of funding and staff build-up. It
also means assumption of leadership in the respective
expertise fields.

Similarly, federal responsibilities for the total
environment are relatively new, or at least they appear
so to many persons involved. Therefore; the Environmental
Protection Agency has been known to reverse positions on

_particular matters in its evolving search for rulings of
lasting wisdom. After all precedents to use as Aguidelines
for current decisions are somewhat lacking. Unfortunate
impacts on the state-and local level include time and-money
.loss and energy drain'as local environmental work ate
aborted. The search for answers, however, is a mutual
search; no one is especially sagacious.

Moreover, a crisis=type response to environmental
problems exists at all levels of government. Newly drafted
regulations are the-palliativit employ_ed to "solve" crises-
type problems. And, overreliance on regulatory-type tools
sometimes hampers the search f-ir. solutions. For example,
in the case of housing as a land-use concern, locally-
drafted rent-control measures.are increasingly viewed as
a "solution" to a quality-of-life environmental problem.
The newly adopted ordinance acts as a palliative rather
than a remedy for an imbalance in the basic economic equation
of demand and supply in housing.

At a minimum, hopefullythe rent control ordinance
will serve as a short-term public control on an environ-
mental resource, and buy time for a deeper study of the
issue and a subsequent planned proposal, that more adequately
corrects the structural imbalance of the complex urban
syst.:m. For the Noment, however, environmenfal managers are
human beings and subject to the community and political
pressures' that crescendo as environmental crises.

The fellows observed_ particularly strong-animosity
between the states and the Federal Government on the-matter
of,regulatoky-type -cools. Deadline -dates for meeting
national stdndards are proposed-, without adequate consider-
ation-of the epecifics of impleMentation-_ Issuing a decree
is om thing, carrying It out-with a=- reasonable correlation
with reaIky is another. Action program of whatever naturee
are subject to practical limitations and constraints,
-especially at the 1Coal level, and these mee"O to-be identified
and-quantified-to match the-datelines for "success" with
its probabilities. In-- thisregard f, economic -tools such-as
-cost-benefit studies-and modeling- methodologies would= yield
=better guantification ,Etrill predictive results for the environ-
mental -nonagers;
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In another case of environmental concern relatedo
land use, local sewer moratoria are adopted to arrest urban
development growth: Such moratoria illustrate another
failure of environmental management, a failure to balance
the land _resource with peoples' demands for it. Land use
and environmental issues are 'also tied up with the avail-
ability of other resources, such as capital improvements,
the priority of placement of limited public services (nee,
funds), and the desirability of citizens and residents
subsidizing' continued growth. These questions -have no
answers today; the issues and their ramifications are
evolving ones.

Historically, environmental crises have focused on
endangered spec4es, endangered rivers,- and endangered
wildreness areag. Other crises have dealt with forest
_fires and the shor'tages of timber (both as a lumber commodity
and as recreational preservers). Today, energy crises and --;"

fuel shortages portend further scarcities. Indeed, one can
justifiably cry "wolf" in the consideration of any natural
resurce, whether it be air, water, land, biological systems,
minerals, or energy.

Moreover, an interdependence amon'g natural-resources.
transcends present-py-capabili ties for environmental
management. Too qten governmental structures speak to the
responsibility fok purification of air or water rather than
air and water, or tbe impact -of land development on both,
as an example. An 4ntegration of environmental programs
ould- be a more ratic,,nal approach. Acknowledgement by

governmental offici_ , of these self-evident truths has
yet to be reflected in coordinated actioni. Unfortunately,
again no ea-1y solutions are available.

In addition, such an integrative approach wou.i.i begin
to solve the more arduous decisions of environmental, trade-
offs. For example, energy and fuel sufficiency is dsually
at, the cost of other environmental concernS, such aS land
must be developed to provide production and transmission-
facilities. Environmental management would expand its scope
and mission to assess the full-cost ramifications of one
natural resource versus another, of local and regional-area
groupings, and appropriate balance of resources as a composite
picture-, of' human needs versus purely human desires , and of
the realities of the full implications of costs.' The really
hard irsrk of envir- Imental management is yet to come.
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The Manager and the System

Environmental managers, in fairness, cannot anticipate
the shifting publ

I
c mood of these numerous crises--today's

hot topic, its de zee of urgency, and its longevity. Indeed,
the Urgencies seemo merge together as one big sustained
environmental mass alarm. Nonetheless, each older as-well as
newer crises and recurrent malfunctioning within our growing
metropolitan system seems td occur with greater frequency
and shriller intensity, especially because of the quickening
urban pace and style of living today and its greater toll on

,---

all human and natural resources. More fundamentally, each
and every time a crisis occurs it calls attention to the
conditions of mismanagement and nonmanagement of urban
resources. .

,

However, environmental managers are not totally to blame.
Rather, an urban system especially is a shared style of
living with interdependencies aboundin Each person depends
for his/her needs on the specialties ofthers. No one
stands alone; no one is able to stand alone. Likewise any
blame for the -41funCtioning of the environment must more
realistically be shared by all. Environmental managers are
only a part of this broader, =total system.'

-On-balance, -environmental managers have-done something.
-JudgMent cannot be totally one-sided-against them-. ;For
example,- the air and-water are-being cleaneclug. Environ-
mental-managers-have learned-to-make bet termeasurementS-of
Tollutibn*countS, And they -have attacked and usually-bettered
=many Of the observed deficiencies. They have come to under
stand= and-to appreciate the resOurce recovery, recycling,
And-restoration process. They have advanced Lie use of
the environmental impact statement and'have engendered_a
national; envitonmentaI awareness with its evolution.

Environmental Managers-have had to function without a
clearcut strategy for governing the environment. yet,
they-have mot taken a leadership role in the development and
promulgation of that strategy. Fractionalized- atcountability
has raised_ the question -of who is responsible fob' environ-
mental-policy. At the other end af the responsibility
spectrum, the quest -ion is also asked -: Who is responsible for
-environmental damage? In the final analysis environmental
managers-question-their proper role, and-their goals, in
their concern- for the -environment-as advocate, protector,
regulator, standard-bearer or -setter, enforcer, monitor,
benefactor, ar janitor.
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Environmental Management Summary

In summary, the accomplishments of the EPA Summer Fellows

may be presented as follows. The five-person.student team

formulated a definition of environmental management that

delineated a set of activities that they believed to be the

proper purview of environmental managers. Literature

disclosed that no-one had yet attempted this. They offered/_

criteria by which to judge environmental success, and made/

_ a conceptual distinction between governmental environmental

management and the ordinary activities of citizens. Finally,

a prescritive note was added to the definition by suggesting

that the goal of environmental management become envirological

management.

Environmental Concerns are viewed traditionally as the

basic categories of natural resources (or,air, water, land,

biological systets, minerals, and energy). However,

environmental managers need a broader concept of responsibility.

Envirological management is this broader concept,-'or the

concept of extensively planning the balancing of the five

nejor competing objectives of human health', economic growth,

social growth, ecosystem balance, and lastly, aesthetics

amenities. By managing the environment in sucha-way-tlia__

a balance is achieved among t14five criteria offered,

envirological managlment is achleved.

Being an enviroriental manager today simply means

that a person has authority over certain, unidimensional

programs-,perhaps even just one program or function, such

as air or water quality. Even so, however, using this

authority in such a -way as to attain balance.among the five

criteria noted ultimately accomplishes envirological

management.
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